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1 mobilizacia da demobilizacia 

1.1 Semadgenloba 

am TavSi mocemuli specifikaciebis, naxazebze naCvenebi an miTiTebuli 

monacemebis Sesabamisad, kontraqtorma samuSaoebis dasawyebad unda moaxdinos 

saWiro ZiriTadi personalis, momuSave personalis, aRWurvilobis da masalebis 

mobilizacia da demobilizacia. mobilizacia ar iqneba ganxiluli, rogorc 

samuSao xelSekrulebiT gaTvaliswinebuli moTxovnebi samuSaos dawyebisTvis.   

1.2 zogadi nawili 

A - aRwera 

mocemuli Tavis samuSaoebi Sedgeba Semdegi elementebisagan: 

- mobilizacia  

- demobilizacia  

B – damkveTi uzrunvelyofs: 

- Saxta #1 (hesis Senoba) saTanadod iqneba aRWurvili Sesabamisi amwiT, 

tvirTamweobiT 150 t. 

- Saxta #2 (pk34+80) saTanadod iqneba aRiWurvili Sesabamisi amwe 

meqanizmebiT: a) samgzavro-satvirTo lifti tvirTamweobiT minimum 1t; b) 

masalebis gamosatani satvirTo lifti tvirTamweobiT minimum 5t. 

- filtraciuli wylebis amotumbvas gvirabis dasawyisSi hesis Senobis 

siaxloves. 

- yvela sxva saWiro meqanikuri da eleqtro mowyobilobebi, yvela 

debulebebi, romlebic saWiroa kontraqtiT gaTvaliswinebuli 

samuSaoebis dasasruleblad. 

C - vada 

kontraqtis miniWebis Semdeg, pirveli 30 dRis ganmavlobaSi, kontraqtori 

valdebulia:  

1) arsebiTad moaxdinos samuSaoebis dasawyebad saWiro ZiriTadi 

personalis, momuSave personalis, aRWurvilobis da masalebis 

mobilizacia.  

2) arsebiTad daasrulos samSeneblo obieqtebis, kerZod samSeneblo banaki, 

damxmare banaki, ofisebi, misasvleli gzebi, saamqroebi, eleqtro da 

meqanikuri momsaxureba, da kontraqtoris obieqtze saqmianobisTvis sxva 

saWiro zogadi saSualebebi.  



Jinvalhesis gamyvani gvirabi 

Jinvalhesis gamyvani gvirabis reabilitacia faza - 5 

satendero dokumentacia 

  

5661/4001                                                                                                                                                                        2                      

 

 

3) waradginos samSeneblo samuSaoebis Sesrulebis meTodologia, 

samuSaoTa prioritetuloba da Tanmimdevroba arsebuli samuSaoTa 

moculobebis farglebSi, detaluri grafiki, personali. 

4) demobilizacia unda moicavdes yvela saqmianobas da personalis, 

mowyobilobebis da masalebis obieqtidan transportirebis xarjebs, 

romlebic ar aris moTxovnili an ar warmoadgens kontraqtis nawils; 

maT Soris, kontraqtiT gansazRvrul adgilze mowyobili ofisebis, 

Senobebis da sxva nagebobebis daSla da aRniSnuli adgilis 

mosufTaveba. 

im SemTxvevaSi, Tu kontraqtis Sesrulebis dros Secvlili, amoRebuli an 

damatebuli samuSaoebis gamo saWiro gaxda damatebiTi mobilizaciis da 

demobilizaciis ganxorcieleba, kontraqors aqvs ufleba gaakoreqtiros fasi. 

aseTi xarjebis anazRaureba moxdeba Secvlili an damatebuli samuSaos fasis 

koreqtirebiT.  

1.3 warmosadgeni dokumentacia  

kontraqtis miniWebis Semdeg, 10 dRis ganmavlobaSi, kontraqtorma unda 

warudginos inJiners samSeneblo obieqtis detaluri gegma da zogadi sqema.  

samuSaobis msvlelobis da misi dasrulebis Semdeg kontraqtorma unda 

warudginos damkveTs da inJiners Semdegi dokumentacia: 

samuSaoebis yoveldRiuri yoveldRiuri uwyisebi  

1) gamoyenebuli masalebis sertifikatebi da teqnikuri monacemebi 

2) betonis da wylis nimuSebis laboratoriuli kvlevis Sedegebi, 

analizi da angariSi. 

3) saSemsruleblo naxazebi, rolebic Sesrulebuli iqneba 

eleqtronulad (AutoCad da PDF formati), saerTaSoriso aRiarebuli 

praqtikis mixedviT. 

1.4 gazomva da gadaxda 

A - gazomva 

mobilizaciis da demobilizacia ar gaizomeba.  

B - gadaxda 

specifikaciebis mocemuli nawilis samuSaoebis anazRaureba ganxorcieldeba 

fasebis CamonaTvalis Sesabamisi punqtis: “kontarqtoris mier moTxovnili yvela 

saTavsos mowyoba, Senaxva da daSla”. 
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mobilizaciis Tanxa Seadgens mTliani Tanxis 70%-s, danarCeni 30% 

demobilizaciisaTvis aris gamoyifofili. 

kontraqtorma, samuSaoebis dasrulebis Semdeg, unda moaxdinos personalis, 

aRWurvilobis, samSeneblo saTavsoebis, rogorebicaa: ofisebi, saamqroebi da 

sawyobebi da a.S., darCenili da maragi masalebis demobilizacia obieqtidan da 

misces aRniSnul adgils pirvandeli saxe. 

anazRaureba ar ganxorcieldeba am TavSi iseTi masalebis SesyidvisaTvis, 

romlebsac aqvT narCenebi, Sesulia proeqtSi, an xelmisawvdomi masalebi. 

2 miwisqveSa samuSaoebi  

2.1 samuSaoTa moculoba da ZiriTadi moTxovnebi 

es Tavi moicavs gruntis yovelgvar damuSavebas gvirabis horizontalur da da-

xril seqciebSi, garda gruntis Ria damuSavebisa. 

gruntis damuSaveba iwarmoebs im konturebiT, niSnulebiT da im zomebiT, romle-

bic naCvenebia naxazebze, an rogorc amas moiTxovs inJineri. gruntis damuSavebi-

sas konturebis darRveva minimumamde unda iqnas dayvanili. damuSavebuli zedapi-

rebis stabiluroba yovelTvis unda iqnas uzrunvelyofili inJinerisTvis dama-

kmayofilebel doneze. inJinerma proeqtis mimdinareobis nebismier etapze Se-

iZleba daadginos an Secvalos damuSavebis Wrilebis moculoba, zomebi an geome-

triuli forma. 

kontraqtorma Tavisi samuSaoebi unda Seasrulos sifrTxilis yvela zomis ga-

TvaliswinebiT, raTa Tavidan iqnas acilebuli naxazebze miTiTebul konturebs 

miRma arsebuli masalis Seryeva an gafuWeba proeqtis mimdinareobis mTeli 

drois manZilze. kerZod, kontraqtori sakuTari xarjiT da dadgenili wesiT 

aRadgens gvirabis gamagrebis an samuSaoTa romelime nawilis nebismier daziane-

bas. 

kontraqtorma minimum 5 dRiT adre werilobiT unda warudginos inJiners saerTo 

gegma, romelzedac miTiTebuli iqneba gruntis amoRebis meTodebi da TiToeuli 

adgilmdebareobis mixedviT samuSaoTa warmoebis Tanmimdevroba. inJineris mier 

gegmis werilobiTi damtkicebis miRebamde samuSaos dawyeba dauSvebelia. 

kontraqtorma unda uzrunvelyos droebiTi gamagreba da drenaJi, rac, Sesabami-

sad, gaTvaliswinebuli unda iqnas gruntis damuSavebis erTeul fasebSi. 

rodesac gruntis amoRebis samuSao Sesruldeba moTxovniT gaTvaliswinebul 

konturebisa da niSnulebis dacviT, kontraqtorma amis Sesaxeb unda acnobos 

inJiners, romelmac SesaZloa moiTxovos samuSaoebis Semowmeba.  
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2.2 eqskavaciis procedurebi 

eqskavacia iwarmoebs sistematiuri TxriT an damtvreviT. eqskavaciis procedurebi 

SerCeuli unda iqnas misaRebi Wrilebis, dasamuSavebeli masalisa da 

adgilmdebareobis pirobebis mixedviT. kontraqtorma miwisqveSa gruntis 

damuSavebis Tavisi gegma dasamtkiceblad unda warudginos inJiners. kontraqtors 

ekisreba sruli da erTpirovnuli pasuxismgebloba yvela samSeneblo proceduris 

adekvaturobasa da warmatebaze, miuxedavad am procedurebis damtkicebisa. 

kontraqtori miwisqveSa eqskavacias gaamagrebis dadgenili wesiT da droulad da 

dasamtkiceblad warudgens inJiners gamagrebis miseul meTods, tipis, zomis, da-

Sorebebisa da sayrdenebis detalebis CaTvliT. miuxedavad inJinris mier 

gamagrebis meTodis damtkicebisa, mxolod kontraqtoria pasuxismgebeli gruntis 

eqskavaciis gamagrebaze.  

inJineri uflebamosilia, proeqtis nebismier etapze xelaxla gansazRvros an Se-

cvalos gruntis damuSavebis sidide, zomebi an geometriuli forma, an moiTxovos 

gruntis damatebiT damuSaveba. 

2.3 ventilacia da ganaTeba 

miwisqveSa samuSaoebis ganaTeba moxdeba saTanado raodenobis eleqtrogamanaTe-

beli saSualebebiT, raTa uzrunvelyofil iqnas Seuferxebeli muSaoba, adamiane-

bisa da masalebis usafrTxo gadaadgileba, zusti ganTavseba da saTanado 

daTvaliereba. 

mocemuli Tavis samuSaebisTvis saWiro Zalovani transformatori da denis 

kabeli miwodebuli iqneba damkveTis mier gaburRul vertikalur Saxtamde. 

kontraqtori, miwisqveSa samuSaoebis ubnebze miawvdis sakmarisi raodenobis su-

fTa haers, riTac muSa-xelisa da azomvebis mwarmoebeli muSakebisaTvis uzrunve-

lyofili iqneba usafrTxo da misarebi pirobebi.  

es droebiTi nagebobebi CarTuli unda iqnas obieqtis mowyobis samuSaoebSi da 

anazRaureba ganxorcieldeba fasebis CamonaTvalis Sesabamisi punqtis, erTiani 

Rirebulebis mixedviT. 

2.4 drenaJi 

yvela samuSao ubani Tavisufali unda iyos rogorc teqnikuri, aseve Camonadeni 

wylisagan, inJinerisTvis misaReb doneze. kontraqtori pasuxismgebelia nebismieri 

wyarodan moxvedrili wylis gayvanaze, romelmac SeiZleba xeli SeuSalos miwi-

sqveSa samuSaoebis warmoebas. am mizniT, kontraqtorma miwisqveSa obieqtebis 

Zirze unda gaiyvanos sadrenaJo tranSeebi. tranSeebs unda hqondeT safarebi an 

milebi.  
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tranSeebis gaTxra da aucilebeli masalebis miwodeba Sesaferisi drenaJis 

uzrunvelsayofad calke ar anazRaurdeba.  

dReisaTvis, (damkveTis mier mowodebuli informaciis Tanaxmad) wylis modineba 

aris daaxloebiT 300l/wm, roca turbinebi gamorTulia. 

wylis ZiriTadi raodenoba, hesis Senobis qvemoT mdebare gvirabSi Semoedineba 

kaSxlisa da hesis Senobis saTave saniaRvreebidan.  es sadrenaJo wyali unda 

Segrovdes da amoitumbos hesis SenobasTan zedapirze.  wyali, sxvadasxva 

gaJonvis wertilebidan, unda Segrovdes mowyobil wyalsacavSi, sadac amomRebi 

tumboebi aris damontaJebuli. 

CaRrmavebul adgilebSi darCenili dagubebuli wyali unda amoutumbos 

Sesaabamisi sididis tumboebis saSualebiT. 

nebismier SemTxvevaSi, dabetonebis dawyebis droisTvis aucilebelia mocemul 

ubnebze yovelgvari damdgari da moZravi wylis mocileba. 

2.5 zedapiris damuSaveba 

zogierTi kldis zedapiri gvirabSi guldasmiT unda gasufTavdes da droebiT ga-

magrdes inJinrisaTvis misaReb doneze.  

iq, sadac saWiroa betoniT mopirkeTeba, betonSi ar unda iqnas datovebuli arana-

iri xis sayrdenebi an Semkvrelebi. 

3 wylis mocileba da gadagdeba 

3.1 Semadgenloba 

mocemuli Tavis specifikaciebis Tanaxmad da aseve rogorc naxazebzea mocemuli, 

an miTiTebuli, kontraqtorma unda: 

1) moamzados da waradginos gvirabidan wylis mocilebis sqema ise, rom 

SesaZlo gaxdes sareabilitacio samuSaoebis Sesruleba, rogorc 

aris naCvenebi naxazebze, an rogorc aris miTiTebuli inJineris mier; 

2) saWiroebisamebr moawyos, mouaros da daSalos wylis gadamgdebi; 

3) moacilos wyali nebismieri wyarodan, imisaTvis, rom yvela 

samSeneblo samuSao Sesruldes wylisgan Tavisufal adgilebSi. 

3.2 zogadi nawili 

ara ugvianes 10 dRisa, kontraqtis miniWebis Semdeg, kontraqtorma unda 

warmoadginos gansaxilvelad, gvirabis gauwyloebis miseuli savaraudo 
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detaluri sqemis naxazebi, maT Soris wylis mocilebis adgilebi an sxva 

kontrolis zomebi, raTa uzrunvelyos wylis SeuRwevadoba gvirabis nebismieri 

adgilas da gaSrobis da amotumbvis saSualebebi. 

3.3 wylis gadagdeba 

kontraqtorma unda dagegmos, daaproeqtos da moawyos yvela gadamgdebi 

saSualebebi, rogorebicaa tixrebi, droebiTi milebi, arxebi da a.S. 

3.4 wylis mocileba 

kontraqtorma unda daaproeqtos, warudginos proeqti inJiner gacnobisaTvis, 

moawyos, daamontaJos, mouaros, operireba gauwios da moxsnas yvela satumbi 

mowyobiloba, wyalSemkrebi Txrilis Sistema da sxva danadgarebi an saTavsoebi, 

romlebic aucilebelia gvirabis sxvadasxva monakveTis gauwyloebisaTvis. 

satumbi mowyobilobebi da wyalamoRvris moculoba unda iyos Sesabamisi, 

imisaTvis rom Ziris eqskavaciis da mowyobis da sxva mudmivi samuSaoebis 

Sesrulebis adgilebi gantavisufldes wylisagan, Tu ar aris sxvanairad 

mocemuli specifikaciebSi an SeTanxmebuli. kontraqtorma, aseve unda 

uzrunvelyos Sesabamisi saTadarigo mowyobiloba, imisaTvis rom darwmunebuli 

iyos wyalamoRvris uwyvetobaSi da damxmare mowyobilobis xelmisawvdomobaSi 

avariul SemTxvevebSi. 

3.5 gazomva da gadaxda  

A - gazomva 

mocemuli Tavis samuSaoebi ar gaizomeba. 

B - gadaxda 

mocemuli Tavis samuSaoebis anazRaureba ganxorcieldeba mTliani 

Rirebulebidan, specifikaciebSi mocemuli fasebis CamonaTvalis punqtis 

Sesabamisad: “wylis amotumbva samSeneblo moednidan”. 

4 betonis dangreva 

am nawilSi mocemuli specifikaciebis mixedviT da rogorc naCvenebia naxazebze 

an miTiTebulia, kontraqtorma unda moaxdinos gvirabis betonis mosaxvis Ziris, 

TaRis da nawilobriv kedlebis dangreva. 

mocemuli specifikaciebis samuSaoebi moicaven mTlianad an nawilobriv arsebul 

nagebobebis da aRWurvilobis dangrevas da demontaJs, maT Soris gaSiSvlebuli 
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zedapirebis momzadeba dazianebuli betonis adgilebSi da axali betonis 

mosawyobad. 

4.1 zogadi nawili  

specifikaciebis mocemuli Tavis samuSaoebTan dakavSirebulia Semdeg samuSaoebi: 

1) wyalamoRvra, 2) betonis Casxma, romlebic ganxilulia specifikaciebis sxva 

TavebSi. 

mocemuli Tavis samuSaoebis Casatareblad damkveTma ar unda uzrunvelyos 

aranairi aRWurviloba. 

4.2 xarisxis uzrunvelyofa  

sadac dangrevis moculobebi aris gaugebari an warmoiqmneba sakiTxebi, 

rogorebicaa arsebuli nagebobis aRWurvilobis mTlianoba, an iseTi sakiTxebi, 

rogorc dagegmili usafrTxo samuSaoebis Catarebis meTodebi, maSin inJinerma 

unda ganmartos. 

kontraqtori valdebulia Seamciros dangreva mocemuli mimarTulebis, kuTxeebis 

da manZilebis Sesabamisad. xarisxi da zomebi rogorc aris miTiTebuli. aseTi 

mimarTulebi, kuTxeebi da manZilebi iqneba moxsienebuli SemdgomSi, rogorc 

dangrevis sazRvrebi. samuSaoebis mimdinareobisas, inJineris mier, iq sadac 

dazianebebi an aramyari betoni Segvxdeba SeiZleba iyos moTxovnili dangreva am 

sazRvrebs miRma; dangrevis sazRvrebi gadaixedeba Sesabamisad. 

mocemuli sazRvrebs miRma dangreva unda Seivsos betoniT, inJineris mier 

miTiTebis Tanaxmad. yvela arsebuli betonis nageboba unda iyos mzad axali 

betonis misaRebad da unda Semowmdes da damtkicdes inJineris mier.  

4.3 warmosadgeni dokumentacia  

kontraqtorma unda warmoadginos damtvrevis SemoTavazebuli meTodebi 

samuSaoebis dawyebamde 5 dRiT adre, Tu sxvagvarad ar aris miTiTebuli, maT 

Soris aRWurvilobis detalebi da droebiTi sayrdenebis gamoyeneba da samuSaoTa 

grafiki.  SemoTavazebuli meTodebis inJinros mier ganxilva da miReba ar 

aTavisuflebs kontraqtors samuSaoebis usafrTxo Catarebis 

pasuxisgeblobisagan. 

4.4 dacva  

kontraqtorma unda miiRos zomebi mimdebare nagebobebis dasacavad 

gadaadgilebis, jdenis an dazianebisagan. 
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Tu nebismier dros mimdebare nagebobebis an mowyobilobebis usafrTxoebas 

Seeqmneba safrTxe, kontraqtorma unda Sewyvitos samuSaoebi, acnobos inJiners da 

miiRos zomebi aseTi nagebobebis an mowyobilobebis dasacavad an gasamagreblad. 

samuSaoebi ar unda ganaxldes inJineris nebarTvis gareSe. 

im SemTxvevaSi Tu moxdeba mimdebare nagebobebis an mowyobilobebis 

gadaadgileba, jdena an rRveva, kontraqtorma saswrafod unda daamontaJos 

samagrebi an Caataros sxva, inJinris mier damtkicebuli, damcavi RonisZiebebi. im 

SemTxvevaSi Tu kontraqtori ver SeZlebs aseTi gamagrebiTi an damcavi 

RonisZiebebis uzrunvelyofas, inJiners SeuZlia warmoadginos msgavsi 

RonisZiebebi, ise rogorc is CaTvlis saWirod, kontraqtoris xarjze.   

4.5 Sesruleba  

A – betonis dangreva 

betonis dangreva mocemul farglebSi, unda moxdes frTxilad, meqnikuri 

mowyobilobebiT burRviT, ngreviT, hidravlikuri gayofiT da sxva saSualebebiT, 

romlebic damtkicebulia inJineris mier. nebismieri armatura, romelic kveTs 

dangrevis sazRvrebs da romelic ar aris periferiuli gadabmisaTvis 

gankuTvnili, unda moiWras ise, rom betons dangrevis sazRvrebs gareT miadges 

minimaluri ziani. im adgilebSi, sadac unda moewyos betonis mosaxva, 

kontraqtoru unda darwmundes, rom napirebi ar iqneba gluvi da rom minimaluri 

betonis sisqe iqneba naxazebze mocemuli an miTiTebulis Sesabamisi. 

B – zedapiris momzadeba 

yvela Camonacveni an dazianebuli beotni da ucxo sxeulebi unda moSordes 

arsebuli betonis zedapiridan, romelzedac unda moewyos axali betoni. im 

adgilebSi, sadac Cans armatura, mis garSemo unda moSordes betoni ise, rom 

minimaluri Riobi mis irgvliv 1.5-jer aRematebodes axali betonis Semavsebeli 

agregatebis nominalur zomas.  

C – arsebuli nagebobebis dacva 

mTeli drois manZilze uzrunvelyofili unda iqnes garSemo arsebuli 

mowyobilobebis da nagebobebis sufTa mdgomareobaSi dacva, mtvrisagan da 

mfrinavi nawilakebisagan. 

D – samSeneblo narCenebis gatana 

mocemuli Tavis samuSaoebis dasrulebis gansazRvrul TariRamde yvela masala 

unda gatanili iyos obieqtidan, winaswar gansazRvrul adgilebSi. 



Jinvalhesis gamyvani gvirabi 

Jinvalhesis gamyvani gvirabis reabilitacia faza - 5 

satendero dokumentacia 

  

5661/4001                                                                                                                                                                        9                      

 

 

4.6 gazomva da gadaxda  

A – gazomva 

dangrevis Sefaseba moxdeba arsebuli nagebobebis dangreuli masalis 

moculobiT. arsebul nagebobebSi Catanebuli relsebis, armaturis an foladis 

furclebis moSoreba ar anazRaurdeba calke. arsebuli nagebobebis dangreviTi 

samuSaoebis mimdebared, sadac saWiroa Ria wesiT eqskavacia, Sefasdeba Ria wesiT 

eqskavaciis Tavis mixedviT.  

B - gadaxda 

mocemuli Tavis samuSaoebis anazRaureba ganxorcieldeba xarjTaRricxvaSi 

mocemuli fasebis CamonaTvalis punqtebis Sesabamisad. dasangrev nagebobeTan 

mdebare nagebobis dacviTi samuSaoebi calke ar anazRaurdeba. 

5 betonis SekeTeba  

5.1 zogadi nawili 

sxvadasxva mizezebis gamo dazianebuli betoni; dabzaruli struqturuli betoni; 

betonis dazianebuli forovani zedapiri, danapralianebuli an sxva saxis 

dazianebebi; da betoni zedmetad dazianebuli zedapiriT unda gaiwmindos 

(Camoingres) da xelaxla Caisxas daniSnul adgilebSi mocemuli specifikaciebis 

Sesabamisad. 

SekeTebis an Canacvlebis (procedura) moTodi unda ganxorcieldes inJineris 

mier miTiTebuli da gansazRvruli meTodiT.  

kontraqtori valdebulia ganaxorcielos saizolacio samuSaoebi wylis 

Semodinebis da danakargebis Sesamcireblad, da uzrunvelyos miwisqveSa 

nagebobebis betonis mosaxvis normaluri wyalSeuRwevadobis kriteriumebis 

miRweva ise rogorc mocemulia qvemoT an moTxovnilia inJineris mier. 

5.2 samuSaos moculoba 

am TavSi mocemul samuSaoebi, moicavs yvela samuSao Zalas, masalebs, 

aRWurvilobasa da momsaxurebas, romelic dakavSirebulia kontraqtoris mier 

gansaxolrciel betonis samuSaoebTan. 

samuSao unda moicavdes: 

1) gauaresebuli betonis moxsnas, mocemuli specifikaciebis da 

naxazebis Sesabamisad, maT Soris SesakeTebeli adgilis perimetris 

amoWras xerxiT;  
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2) betonis zedapiris momzadeba SekeTebisTvis, maT Soris abraziuli 

gawmenda, arsebuli armaturis moxsna, aseTis arsebobis SemTxvevaSi; 

3) droebiTi elementebis maT Soris yalibebis da xaraCoebis mwodebas, 

damzadebas, awyobas, teqnikur momsaxureba da demontaJs;   

4) xarisxis kontrols. 

5.3 gamoyeneuli literatura 

1) betonis SekeTebis standartebi da damtkiceba 

  

EN 1504 – 1 aRwers standartebSi gamoyenebuli terminologias da 

ganmartebebs 

EN 1504 – 2 warmoadgens specifikaciebs betonis zedapiris 

dacvisTvis saWiro produqtebs da sistemebs  

EN 1504 – 3 warmoadgens specifikaciebs betonis Secvlas 

struqturul da ara struqturul remontisTvis 

EN 1504 – 4 warmoadgens struqturuli SeerTebis da gaZlierebis 

programebis  specifikaciebs 

EN 1504 – 5 warmoadgens betonis Casxmis specifikaciebs, fisebis an 

sxva SemaerTebeli masalis gamoyenebiT   

EN 1504 – 6 warmoadgens armaturis daankerebis specifikaciebs, 

fisovani weboebis  gamoyenebiT 

EN 1504 – 7 warmoadgens gaSiSvlebuli da Sida armaturis 

koriziisgan dacvis specifikaciebs 

EN 1504 – 8 aRwers xarisxis kontrols da produqciis 

mwarmoeblebisTvis saWiro Sesabamisobis Sefasebas  

EN 1504 – 9 gansazRvravs zogad principebs da meTodebs, romlebic 

gamoiyeneba produqciisa da sistemebis gamoyenebiT, 

raTa moxdes betonis remonti da dacva 

EN 1504 – 10 uzrunvelyofs informacias saremonto da dacvis 

produqtebis obieqtze gamoyenebis Sesaxeb, samuSAoebis 

aucilebeli xarisxis kontrolTan erTad. 



Jinvalhesis gamyvani gvirabi 

Jinvalhesis gamyvani gvirabis reabilitacia faza - 5 

satendero dokumentacia 

  

5661/4001                                                                                                                                                                        11                      

 

 

2) betonis SekeTebis saerTaSoriso instituti (ICRI), teqnikuri 

saxelmZRvanelo No. 310.1R, betonis zedapiris momzadeba armaturis 

koroziiT dazianebuli betonis SesakeTeblad. 

3) ACI 117, betonis samuSaoebis da masalebis standartuli daSvebebi. 

4) SeerTebuli Statebis nagebobebis aRdgenis departamenti; teqnikuri 

momsaxurebis centri; betonis SekeTebis saxelmZrvanelo. 

5.4 warmosadgeni dokumentacia 

obieqtze Casatarebeli nebismieri betonis SekeTebis samuSaoebis dawyebamde 5 

dRiT adre, kontraqtorma unda warudginos inJiners betonis moWris da 

zedapiris momzadebis detaluri procedura, samSeneblo teqnologiebi, romlis 

gamoyenebac surs kontraqtori, raTa miaRwios moTxovnil sizustes da nebismieri 

droebiTi samuSaoebis, maT Soris xaraCoebis, muSa personalis an qonebis 

usafrToebis, da samuSaos warmatebulad dasrulebis detaluri aRwera. 

5.5 Sesruleba 

A – mongreva da dasufTaveba 

arsebuli betonis yvela dazianebuli, gauaresebuli, Sesustebuli, an 

Semoufarglavi nawilebi, pirvel rigSi mocilebuli unda iyos wylis WavliT, 

perforatoriT an sxva Setanxmebuli meTodis da aRWurvilobis saSualebiT, 

romlis Semdeg arsebuli betonis zedapiri unda damuSavdes narCenebisagan notio 

qviSa-Wavlis nakadis, an wylis nakadis saSualebiT. Sendeg zedapirebi unda 

gaiwmindos. betonis mocilebis procesebi, 13.6 kg perforatoris gamoyenebiT, 

mSrali qviSa-Wavlis nakadis, an saxexiT ar unda iqnas gamoyenebuli inJineris 

Tanxmobis gareSe. 

B – kideebis CamoWra 

betonis SekeTebis perimetrebi, romlebic moicaven betonis moSorebas da 

SemdgomSi masalebis gadaadgilebas unda moiWras saremonto zedapiris 

perpendikularulad, minimum 25mm siRrmemde. betonis SekeTeba basri zedapiris 

gamoyenebiT dauSvebelia. 

C – armatura 

yvela dazianeba, Jangi, korozia, gamowveuli betoniT an sxva masaliT 

mocilebuli unda iqnes gaSiSvlebuli armaturidan. garSemowerilobis 

perimetris mesamedis metize gaSiSvlebuli armaturebis mTlianad unda 

gaSiSvldes, ise rom miRebuli iqnas minimum 25mm daSoreba armaturasa da betons 



Jinvalhesis gamyvani gvirabi 

Jinvalhesis gamyvani gvirabis reabilitacia faza - 5 

satendero dokumentacia 

  

5661/4001                                                                                                                                                                        12                      

 

 

Soris. dazianebuli armaturis Reroebi unda moiWras da Seicvalos rogorc 

mocemulia specifikaciebSi an miTiTebuli inJineris mier.  

D – momzadebuli zedapiris movla 

betonis zedapiri, momzadebis da gawmendis Semdeg, saremonto samuSaoebis 

dasrulebamde, unda iyos Senaxuli sufTad. nebismieri dabinZureba, maT Soris 

zeTi,  gamxsneli, WuWyis dagrovebebi, an ucxo masala unda mocildes damatebiTi 

notio qviSa-Wavluri nakadiT da haeris-wylis WavliT. 

masalebis mowodeba, torkretis narevis momzadeba da mowyoba aRwerilia 

mocemuli specifikaciis 10.10 TavSi “moreva da mowyoba”. 

inJineris mier miTiTebuli yvela saremonto adgili unda moswordes mimdebared 

arsebuli betonis zedapirebis donis Sesabamisad. 

5.6 gazomva da gadaxda 

A – gazomva 

betonis zedapiris momzadebis samuSaoebis anazRaurebis Sefaseba moxdeba 

faqtiuri momzadebuli zedapiris farTobis mixedviT, inJinris mier gazomvebis 

gamoangariSebis da mocemuli specifikaciebis Sesabamisad. 

B – gadaxda 

zedapiris mowyobis samuSaoebis anazraureba moxdeba erTeulis fasiT betonis 

momzadebuli zedapiris kvadratuli metris mixedviT. 

armaturis damontaJebis Sefaseba da gadaxda aRwerilia mocemuli specifikaciis 

9.10 TavSi.  

torkretis mowyobis samuSaoebis Sefaseba da anazRaureba aRwerilia mocemuli 

specifikaciis 10.15 TavSi. 

6 Sevsebis samuSaoebi 

mocemuli nawilis specifikaciebis Sesabamisad da rogorc naCvenebia naxazebze, 

kontraqtorma unda moamzados saZirkveli, moawodos, gadaadgilos, gaSalos da 

datkepnos masalebi, proeqtis droebiTi gzebis da yvela sxva mudmivi Sevsebis, 

rogorc naCvenebia naxazebze an miTiTebuli mosawyobad. Semavseblis masalebi 

miRebuli unda iyos karierebidan an saeqskavacio samuSaoebidan. 

inJineris Sexedulebisamebr, yvela vargisi masaleba da aseve karierebidan an 

eqskavaciis Sedegad miRebuli, gamoyenebuli unda iqnas Sevsebis dros. aseTi 

samSeneblo masalebis ganawileba Sevsebis dros unda moxdes inJineris mier 

miTiTebis Sesabamisad. kontraqtorma aseve unda moawodos da ganaTavsos 

Semavsebeli nagebobebis garSemo. yvela masala, romelic ar Seesabameba mocemul 
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specifikaciebis masalebs an mowyobis, an dabinZurebuli masala inJineris mier 

iqneba uaryofili da kontraqtorma unda Secvalos is saTanado masalebiT, 

sakuTari xarjebiT. kontraqtorma unda uzrunvelyos Sevsebis samuSaoebi da 

Seinaxos gamocdebis monacemebi samuSaoebis saboloo miRebamde. 

6.1 zogadi nawili 

aq gansazrvruli qvis Semavsebeli masalebisTvis, maTi karierebidan mopovebisas, 

kontraqtoris sqema unda iyos iseTi, rom am masalebis damuSaveba, moTxovnis 

SemTxvevaSi, SeZlebisdagvarad, minimumamde iqnas dayvanili,. am nawilSi 

miTiTebuli da qvemoT gansazRvruli Semavseblis tipebi, mowyobilobebi da 

meTodologia saWiro iqneba naxazebSi naCveneb adgilebSi, da sxvagan miTiTebis 

Sesabamisad. 

6.2 ganmartebebi 

am nawilSi miTiTebuli Semavseblis tipebi gasazRvrulia Semdegnairad: 

A – Cveulebrivi Semavsebeli 

Cveulebrivi Semavsebeli warmoadgens bunebriv qviSas, xreSs an araorganuli 

gruntebis damuSavebul masalebs, rogoricaa qva-RorRi da specifikaciebis 

Sesabamisad unda iyos vargisi mowyobisTvis da datkepnisTvis. 

plastiurobis ricxvi unda iyos 25%-ze naklebi. 

plastiurobis ricxvis drois procentuloba woniT 200 mm sacerSi gasvlis unda 

iyos 1250-ze naklebi. 

garda amisa, Cveulebrivi Semavsebeli ar unda Seicavdes organul masalas, 

mcenareul nivTierebebs, qanebs an lodebs 150 mm-ze meti zomis an sxva saziano 

masalas. 

B – struqturuli Semavsebeli 

struqturuli Semavsebeli unda Seicavdes myar, mtkice qanebis fragmentebs an 

nawilebs, xreSs an qviSas da ar unda Seicavdes organul masalas, mcenareul 

nivTierebebs an sxva saziano masalas da daxarisxebuli unda iyos Semdeg 

farglebSi: 
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struqturuli Semavsebeli 

ASTM sacris Riobi (mm) gatarebis % (wonis 

mixedviT) 

50                     (2 inCi) 

   37.5                   (1 1/2 inCi) 

19                     (3/4 inCi) 

9.5                    (3/8 inCi) 

       4.75                    (No. 4) 

100 

95 - 100 

35 - 70 

10 - 30 

0 - 5 

 

miuxedavad Semavseblis tipisa da Semavsebeli grunti importirebulia Tu ara, 

is eqvemdebareba Semdeg zogad SezRudvebs: 

1) maqsimaluri nawilakebis zoma da qvis zoma Semofarglulia 40 mm-iT. 

2) gruntis lodebis zoma ar unda aRematebodes nawilakebis maqsimalur 

zomas orjer. 

3) ar unda Seicavdes organul masalas. 

4) ar unda Seicavdes namtvrevebs (saburavebs, boTlebs, metals, da a.S.). 

6.3 Semavseblis masalis wyaro 

Semavseblis masalebi SesaZlebelia miRebul iqnan karierebidan, sanayaroebidan 

an eqskavaciidan miRebuli masalebis damuSavebis Sedegad an inJineris mier 

miTiTebuli da damtkicebuli sxva wyaroebidan.  

6.4 zomebi da kuTxeebi 

Semavsebeli samuSaoebi unda Sesruldes naxazebze mocemuli mimarTulebebisa 

da kuTxeebis Sesabamisad, Tu inJineri ar miuTiTebs sxvanairad. saboloo 

Sevsebis zedapiris cvalebadoba ar unda aRematebodes 10 sm limits, 3.0 m x 3.0 m 

farTobze, inJineris mier damtkicebuli an naxazebze naCveneb zomebis mixedviT. 

SesamCnevi ferdobebi, maT Soris qanebis SemavsebliT aSenebuli, unda 

warmoadgendnen erTgvarovan da sufTa zedapirs. inJiners aqvs ufleba gazardos 

an Seamciros Sesamavsebeli ferdobebis daxra an Seitanos raime sxva 

cvlilebebi masalebis raodenobaSi, daniSnuli monakveTis cvlilebebis gamo, 

da es ar unda iyos erTeulis fasebis gazrdis an damatebiTi drois moTxovnis 

safuZveli. 



Jinvalhesis gamyvani gvirabi 

Jinvalhesis gamyvani gvirabis reabilitacia faza - 5 

satendero dokumentacia 

  

5661/4001                                                                                                                                                                        15                      

 

 

6.5 mowyobilobebi 

kontraqtors unda hqondes saWiro raodenobis da parametrebis aucilebeli 

aRWurviloba, raTa uzrunvelyos saWiro gamomuSaveba. im SemTxvevaSi, Tu 

miRebuli gamomuSaveba SemoTavazebulze naklebia, kontraqtorma unda gazardos 

aRWurvilobis raodenoba. yvela aRWurviloba unda damtkicdes inJineris mier. 

6.6 dasawyobeba 

karierebidan an gadamamuSavebeli qarxnebidan miRebuli inJineris mier 

damtkicebuli Semavsebli masalebi, SesaZlebelia dasawyobdes ise, rom ar 

danagviandes an ar moxdes sxva masalebis Sereva.  

6.7 mowyoba 

Semavsebeli masalis ganawileba da daxarisxeba unda moxdes ise, rom 

Semavseblis sxvadasxva nawilebi Tavisufali iyos linzebisagan, jibeebisagan, 

ZarRvebisagan an arsebiTad gansxvavebuli teqsturis mqone masalebis 

fenebisagan da unda iyos gamoyofili mimdebare masalebisagan. Semavseblis 

eqskavacia, datvirTva, gadaadgileba, dacla da ganawileba unda moxdes ise, rom 

Semavseblis masalebis segregacia dayvanili iqnes minimumamde. 

kontraqtorma unda daicvas da SeinarCunos Semavsebeli damakmayofilebel 

pirobebSi samuSaoebis dasrulebamde da saboloo Cabarebamde. kontraqtori 

valdebulia amoTxaros da gaitanos nebismieri Semavseblis masala, romelic 

inJineris mier iqneba dawunebuli da unda moacilos aseTi masala da xelaxla 

Seavsos es adgilebi, miTiTebis mixedviT, damatebiTi anazRaurebis gareSe. 

kontraqtors SesaZlebelia moeTxovos dadgenili adgilebis konturebis gareT 

Sesrulebuli samuSaoebis mocileba TavianTi xarjiT. 

Sevseba unda Sesruldes uwyveTi reJimiT, ara umetes 30 sm sisqis fenebis 

datkepniT, rogorc aris miTiTebuli, raTa mivaRwioT SesaZlo saukeTeso 

datkepnis pirobebs. 

Semavseblis miwodeba an samSeneblo pandusebi unda mocildes. 

Semavseblis masala motanili da ganawilebuli unda iyos buldozerebis an sxva 

damtkicebuli meqanizmebis saSualebebiT daaxloebiT Tanabar fenebad. 

kontraqtorma unda gamoiyenos iseTi saSualebebi, romlebic ar moaxdenen 

masalebis Warbi raodenobas gadmotvirTvas erTdroulad. samSeneblo manqanebis 

moZraoba unda iyos kontrolirebadi, rom Tavidan aviciloT erT zolze 

moZraoba an gadakveTa. aseT adgilebSi Semavseblis mowyoba unda daiwyos qveda 

donidan da gagrZeldes miTiTebuli sisqemde, horizontalur fenebad manam, 

sanam Rrmulis adgili ar Seivseba da Seqmneba sakmarisad farTo adgili 
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samSeneblo teqnikis gadasaadgileblad. Semavseblis erTdrouli ganTavseba 

sxvadasxva niSnulebze, daSvebuli iqneba im pirobiT, rom miiRweva Sevsebuli 

adgilebis saboloo SeerTeba. procesi unda ganxorcieldes horizontalur 

fenebad, qvemodan zemoT. masalis yoveli Semdgomi miwodeba Sesavseb adgilamde 

unda moxdes ise, rom miviRoT masalebis nawilakebis saukeTeso ganawileba da 

am mizniT Sevsebis adgilebi, sadac masalis individualuri raodenoba unda 

iqnes motanili, SeiZleba aRniSnuli iyos inJineris mier, dasasrulisaken ise, 

rom uxeSi fraqcia SemavsebelSi gaizardos ferdobebis qveda nawilisaken. 

yoveli Semdgomi fena ar unda moewyos, sanam wina fena ar iqneba saTanadod 

datkepnili. TiToeuli fena moTxovnisamebr unda dasveldes, da daitkepnos 

saTanado aRWurvilobiT, rogorc aris miTiTebuli, miTiTebuli simWidrovis 

misaRebad. 

im SemTxvevaSi, Tu inJineri ipovis aradamakmayofilebel pirobebs, kontraqtori 

valdebulia SeaCeros Sevsebis samuSaoebi da daicvas Sevsebis samuSao, sanam ar 

Seiqmneba xelsayreli pirobebi. 

6.8 tenianobis kontroli 

ramdenadac es SesaZlebelia, masala unda dasveldes saTanado wylis 

raodenobiT dasawyobebis adgilas. eqskavaciis dros, saWiroebis SemTxvevaSi, 

mcire raodenobiT unda daematos wyali. im SemTxvevaSi, Tu masalis dasveleba 

ver moxerxdeba dasawyobebis adgilas, kontraqtorma unda daasvelos masala 

miwodebis dros, da unda Seurios dasvelebuli masala yuradRebiT, saTanado 

meTodis gamoyenebiT. Tu masala aris Zalian teniani, kontraqtorma unda 

gamoaSros masala gareT gamotaniT an sxva Sesaferisi meTidoT, sanam masala ar 

iqneba vargisi datkepnisaTvis. 

kontraqtori valdebulia daareguliros Semavseblis masalis tenianobis 

xarisxi dasawyobebis adgilas ise, rom datkepnis Semdeg, masalis tenianobis 

xarisxi iyos miTiTebul farglebSi. kontraqtorma unda uzrunvelyos gruntis 

da wylis saTanado areva Sesaferisi da aucilebeli samSeneblo aRWurvilobis 

gamoyenebiT, rom miviRoT masalis erTgvarovani tenianobis xarisxi. 

mowyobisa da datkepnis dros, tenianobis xarisxi unda iyos erTgvarovani 

Semavsebeli masalis mTlian fenaSi. tenianobis xarisxi unda iyos 2% meti da 

2% naklebi optimalur mniSvnelobaze, rogorc aris gansazRvruli ASTM D 698 

standartSi aRweril meTodSi. 

6.9 gamkvriveba 

Semavsebeli unda iyos datkepnili meqanikuri saSualebiT ise, rom uzrunvelyos 

simkvrive mTel monakveTze da miaRwios minimum 75% gamkvrivebis xarisxs 
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fardobiT simkvrivesTan an 90% maqsimalurad mSral simkrivesTan, an ufro 

dids, Semavsebeli masalis saxis Sesabamisad. 

yoveli mowyobili fena unda iyos gamkvrivebuli inJineris mier damtkicebuli 

aRWurvilobis da meTodis gamoyenebiT. 

6.10 Semavseblis xarisxis kontroli 

tenianobis xarisxis, Semadgenloba da gamkvrivebis kontrolis cdebs Sesrulebs 

kontraqtori, inJineris moTxovnis Sesabamisad. am cdebis mixedviT SesaZloa 

moTxovnili iqnes meTodebis, masalebis da tenianobis xarisxis Sesworebebi, 

SeTanxmebebi da modifikaciebi, Semavsebeli masalis misaRebi tenianobis 

misaRwevad. kontraqtorma unda amoiRos zeda fenis datkepnili masalis nimuSi 

lokalur adgilebSi, Semavseblis simkvrivis cdis adgilze Casatareblad. 

yoveli cdis Sesrulebis Semdeg, kontraqtorma unda Seavsos da xelaxla 

datkepnos es adgilebi, rogorc aris miTiTebuli inJineris mier, damatebiTi 

anazRaurebis gareSe. 

6.11 gazomva da gadaxda 

A – zogadi nawili 

Semavsebis samuSaoebis dawyebamde, inJineri miiRebs grZiv da ganiv Wrilebs 

zedapiris simaRleebis da formebis dasadgenad. damatebiTi monakveTebi iqneba 

aRebuli Sesabamis dros Semavseblis masalis sigrZis da siRrmis misaRebad. 

yvela aseTi monakveTi SeiZleba gadamowmebuli iyos kontraqtoris mier da 

ormxrivad SeTanxmebuli inJinerTan da ar iyos amis Semdeg davis sagani. aseTi 

monakveTebi gamoyenebuli iqneba specifikaciebTan Sesabamisobis Sesamowmeblad 

da rogorc safuZveli Semavseblis moculobis gasazomad. 

B - gazomva 

Semavseblis masalis gazomva iqneba miTiTebul sazRvrebSi mowyobili moculoba. 

zedmeti eqskavaciis Sevsebaze gamoyenebuli masala ar gaizomeba, Tu ar iqneba 

miTiTebuli inJineris mier. 

C - gadaxda 

mocemuli nawilis specifikaciebis samuSaoebis anazRaureba moxdeba Sevsebis 

samuSaoebis yvela punktis fasebis Sesabamisad, zogad SeniSvnasTan erTad. 

ar anazRaurdeba Semdegi: 

- Sevsebis aRWurvilobis dadgena da Secvla 

- masalis specialuri damuSaveba 
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- damatebiTi samuSao miTiTebuli gradientis misaRwevad 

- masalis dasawyobeba Ria karierebidan an masalis datvirTva 

- samuSaoebis kvleva da mowyoba 

- zedapiris momzadeba Semavsebli masalis mosawyobad 

7 betoni  

7.1 samuSaos moculoba 

am nawiliT gaTvaliswinebuli samuSaoebi moicavs kontraqtoris mier am kontra-

qtis Sesabamisad Sesasrulebel betonis samuSaoebTan dakavSirebul muSaxels, ma-

salebs, mowyobilobebsa da momsaxurebas. 

betonis samuSaoebi unda Catardes konstruqciul naxazebSi naCvenebi  an inJinris 

mier miTiTebuli zomebiT. 

yalibebi, armireba da torkreti cal-calkea mimoxiluli specifikaciebis sxva na-

wilebSi. 

inJinris mier kontraqtoris danadgarebisa, mowyobilobebis an maTi muSaobis Tu 

mSeneblobis meTodebis damtkicebis faqti ar aTavisuflebs kontraqtors betonis 

samuSaoebis sworad da usafrTxod Catarebis pasuxismgeblobisagan an am kontra-

qtiT dakisrebuli movaleobebis Sesrulebisgan. 

7.2 standartebi 

Tu sxva ram ar aris miTiTebuli, yvela masalis, mowyobilobisa da samuSaos Se-

srulebisaTvis aucilebelia amerikuli standartebis samSeneblo normebisa da 

wesebis - American Standards Code of Practices (ASTM, USBR Concrete Manual, ACI Manual of 

Concrete Practice)  da/an evropuli normebis (UNI EN 206) dacva. 

7.3 warmosadgeni dokumentebi 

a - mSeneblobamde warmosadgeni dokumentebi 

aq CamoTvlili warsadgeni dokumentebi moiTxovs inJinris damowmebas da saTa-

nado samuSaoebis dawyebamde kontraqtorma unda warmoadginos isini dasamtkice-

blad. 

samuSaoTa dawyebis Setyobinebis (uwyebis) gagzavnidan 10 dRis ganmavlobaSi, ma-

gram mowyobilobebis Sesyidvamde an obieqtze mobilizebamde, kontraqtorma inJi-

ners unda warudginos qvemoT mocemuli punqtebis ganaxlebuli da detaluri ge-

gmebi da aRwerilobebi, romlebic Seesabameba mis satendero winadadebaSi warmo-
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dgenils, agreTve yvela Semdgomi Sesworeba da damateba, romelic SeTanxmebulia 

inJinersa da kontraqtors Soris: 

1) betonis transportireba da dageba; 

2) betonis gamyarebis reJimi da meTodi; 

3) masalaTa sinjebis aReba da gamocda. 

b - mSeneblobis procesSi warsadgeni dokumentebi 

kontraqtorma inJiners unda warudginos betonis dagebis yovelkvireuli grafiki 

betonirebis adgilis, dasxmis moculobis da TariRis miTiTebiT. es yovelkvire-

uli programa inJiners dasamtkiceblad unda waredginos kviris dawyebamde 

minimum 2 dRiT adre. 

betonis dagebis dawyebamde kontraqtorma unda Seadginos sakontrolo cxrili, 

romelSic gaTvaliswinebuli iqneba yvela mosamzadebeli RonisZieba konkretuli 

samuSaoebisaTvis, rogoricaa kldis zedapirebi da saZirkvlebi, gawmenda, yali-

bebi, armireba, Cataneba da es CamonaTvali warudginos inJiners, romelic im Se-

mTxvevaSi, Tu damakmayofileblad miiCnevs samuSaos mosamzadebel RonisZiebebs, 

werilobiT nebarTvas gascems kontraqtoris mier betonis dagebis dawyebaze. 

betonis samuSaoebis mimdinareobis procesSi kontraqtorma unda awarmoos dRi-

uri, romelSic aRricxavs betonirebasTan dakavSirebul samSeneblo samuSaoebs. 

dRiuri unda waredginos inJiners misi moTxovnisamebr. Canawerebi unda moicavdes 

sul mcire Semdegs: 

1) konstruqciebis sxvadasxva nawilebSi betonis dagebis dawyeba da 

damTavreba; 

2) miwodebuli Semavseblebisa da cementis raodenoba da xarisxi; 

3) haeris da mowodebuli betonis temperatura; 

4) meteorologiuri pirobebi da haeris tenianoba; 

5) Catarebuli testireba, sinjebis aReba da Sedegebis Sejameba; 

6) betonis dagebis samuSaos sxvadasxva etapebze monawile personali, 

pasuxismgebeli inspeqtoris an brigadiris vinaoba; 

7) gamoyenebuli mowyobilobebi; 

8) inJinrisagan miRebuli direqtivebi; 

9) gamoyenebuli specialuri masala an procedura. 

inJineri itovebs uflebas, moiTxovos nebismieri damatebiTi informacia, romelTa 

Setanac warmodgenil dokumentebSi saWirod miiCneva. 

7.4 cementis xsnaris Semadgenloba 

betonis kategoriebad klasifikacias safuZvlad udevs kumSvisadmi nominaluri 

kuburi winaaRmdegobis Zala (niutonebSi 1 kv.mm-ze) da Semavseblis maqsimaluri 

zoma. 
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nimuSis kumSvisadmi winaaRmdegoba ganisazRvreba rogorc 28 dRis Semdeg gazo-

mili winaaRmdegoba. igi unda Seesabamebodes ASTM standartebis moTxovnebs da 

samSeneblo normebsa da wesebs. 

qvemoT moyvanil cxrilSi zogadad aris warmodgenili betonis is klasebi, ro-

mlebic sxvadasxva samuSaos Sesasruleblad aris winaswar gaTvaliswinebuli. Ti-

Toeul ubanze gamosayenebeli betonis specialuri klasi naCvenebi iqneba ko-

nstruqciis naxazebSi an miTiTebuli iqneba inJinris mier:  

betonis 

klasi 

Semavse-

blis maqs. 

zoma (mm) 

nominaluri 

OPC Semcve-

loba1/ (kg) 

maqs. 

jdoma 

simtkice 

28-e dRes 

(n/mm2) 

maqsimaluri 

wyal/cement

is fardoba 

mdebareoba 

C-25 20 300 120 25 0.45 

gvirabis 

ukuTaRis 

dabetoneba 

cxrili 7-1: betonis saorientacio recepti 

sinjebis miReba da Semowmeba ASTM standartebis Sesabamisad unda Catardes. te-

stis Sedegebic imave standartebis Sesabamisad unda gaanalizdes. 

inJinerma da kontraqtorma erTad unda SearCion narevebi sxvadasxva klasis be-

tonebisTvis. ukuTaRisTvis unda iyos gamoyenebuli swrafad gamkvrivebadi betoni. 

muSaobis procesSi SesaZlebelia narevebis Secvla, Tu inJineri aseT cvlilebas 

aucileblad an sasurvelad miiCnevs saWiro simtkicis, damuSevebadobis, 

wyalSeuRwevadobis da simkvrivis, ekonomiis misaRebad an jdenis Sesamcireblad. 

kontraqtors ar SeuZlia damtkicebuli naerTis proporciebis Secvla inJinris 

werilobiTi nebarTvis gareSe. 

7.5 xarisxis kontroli 

kontraqtori mTlianad pasuxismgebelia xarisxis kontrolis detaluri progra-

mis ganxorcielebaze rogorc samuSaos dawyebamde, ise misi mimdinareobis dros. 

xarisxis garantiis programa eqvemdebareba inJinris mxridan inspeqtirebas da Se-

mowmebas. 

kontraqtorma unda Seinaxos testirebis Sedegebis Canawerebi, romelic waredgi-

neba inJiners moTxovnisamebr unda waredginos. 

Tu kontraqtori moisurvebs misi damtkicebuli testirebis programis Semcirebas, 

man am cvlilebebis Sesaxeb unda acnobos inJiners 1 kviriT adre. 

inJineri, kontraqtoris testirebis programisgan damoukideblad, Caatarebs sako-

ntrolo testebs, ra raodenobiTac miiCnevs saWirod. kontraqtorma yovelgvari 

daxmareba unda aRmouCinos inJiners sinjis aRebaSi da unda uzrunvelyos inJi-

nris mier Sesamowmebeli nimuSebis saTanado Senaxva da transportireba. 
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kontraqtori movalea, miiRos zomebi an iyidos axali mowyobiloba, Tu testire-

bis Sedegebi aCvenebs, rom saWiro xarisxis betonis misaRebad Semavseblis an be-

tonis danadgaris Secvlaa saWiro. 

7.6 betonis sinjis aReba da testireba 

a - axladdagebuli betoni 

axladdagebuli betonis sinjebze kontraqtorma unda Caataros Semdegi testebi: 

1. konsistencia (dajdomis testebi) yvela klasis betonze (32 mm-ze ga-
crili 64 mm zomis betonis SemavseblebisTvis); 

2. temperatura. 

es testebi Catardeba yoveli samuSaos an  samuSaos nawilisTvis betonis damza-

debis dawyebisas, xolo didi raodenobebisTvis - yovel 10 m3-ze. 

b - gamagrebuli betoni 

me-7 da 28-e dRes aiReba eqvsi sinjis nakrebi kumSvadobisadmi winaaRmdegobis te-

stisTvis da Semowmdeba samuSaos TiToeuli nawilisTvis, romelic 

ganisazRvreba, rogorc erTi operaciis dros dagebuli moculoba. 

didi moculobis betonirebis samuSaoebisaTvis sinjebis es nakrebi aiReba yovel 

10 m3-ze. 

kumSvisadmi winaaRmdegobis testisTvis nimuSebs moamzadebs da ganaxorcielebs 

kontraqtori ASTM standartebis da teqnologiuri normebis Sesabamisad. 

g - Sedegebis analizi 

testirebis Sedegebi moicavs sxvadasxva komponentebis analizs, axladdagebul da 

gamyarebul betonze miRebul maCveneblebs da madozirebeli danadgaris yalibis 

wnexidan miRebuli nazelis maxasiaTeblebs. 

kontraqtorma regularulad unda warudginos inJiners yvela Sedegis sinTezi 

cxrilebis, diagramebis da statistikuri analizis (yovelkvireuli da yovelTvi-

uri moxsenebebi) saxiT. 

7.7 miRebis kriteriumebi 

a - betonis komponentebi 

gazomili sidideebi unda iyos zemoT mocemuli gansazRvruli diapazonis fa-

rglebSi. 

yvela Seuferebeli masala lokvidirebuli unda iqnas da betonis damzadeba ga-

daidos, sanam kontraqtori ar daadasturebs Semcvleli komponentis 

misaReblobas. 
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b - axladdagebuli betoni 

yoveli Semowmebuli partia, romelic ar daakmayofilebs Semadgenlobisa da te-

mperaturisaTvis dadgenil moTxovnebs, iqneba likvidirebuli da betonireba 

SeCerdeba iqamde, sanam ar dadasturdeba, rom  Semdgom partiebSi Setanili Se-

sworebebi damakmayofilebelia. 

g - gamagrebuli betoni  

dabetonebis samuSaoebis dawyebamde kontraqtori Caatarebs mTel rig testebs 

axladdagebul da gamyarebul betonze imis saCveneblad, rom betonis mocemuli 

klasebi pasuxobs xarisxis kriteriums. 

gansakuTrebiT saWiroa sakmao raodenobis testebis Catareba kumSvisadmi wina-

aRmdegobaze, raTa statistikurad damtkicdes, rom betonis mocemuli klasi pasu-

xobs Sesabamis moTxovnebs. 

Tu kuburi nimuSebis testis Sedegebis analizi samuSaos Sesrulebis dros 

miuTiTebs dasaSveb kriteriumze naklebi maCveneblis mqone betons  konstruqci-

aSi, inJineri moiTxovs, rom kontraqtorma Caataros kernis Semowmebebi. kernebis 

mdebareobisa da raodenobis Sesaxeb gadawyvetilebas miiRebs inJineri. kontra-

qtorma konstruqciidan unda amoiRos dadgenili zomis kernebi. 

im SemTxvevaSi, Tu betonis nimuSebi ar pasuxobs specifikaciebs da inJineri ukma-

yofiloa sxvadasxva testebis SedegebiT da xarisxiT, igi mosTxovs kontraqtors 

samuSaoebis likvidacias kontraqtoris xarjebiT, Sesabamisi gamagrebis zomebis 

miRebas. 

7.8 betonis temperatura 

betonis dagebis Semdgom betonSi temperaturis maqsimaluri dasaSvebi awevis da 

temperaturis ganawilebis sakiTxebs gansazRvravs inJineri betonis dagebis dawye-

bamde cementis, betonis narevebis faqtiuri proporciebis da gansaxilveli 

betonis difuziurobis gamoyenebiT Catarebuli laboratoriuli testebis safuZve-

lze, an faqtiuri savele monitoringis gaTvaliswinebiT. 

dagebis procesSi betonis temperature ar unda aRematebodes 32°C.  

saWiroebis SemTxvevaSi Sesabamisi saSualebebi unda iyos mobilizebuli, raTa 

uzrunvelyofili iqnas betobis dasxmis dros misi sakmarisad dabali temperatura, 

romelic daemTxveva betonis dagebis dros zemoT miTiTebul temperaturis 

dadgenil maCvnebels. betonisaTvis dadgenili temperaturebis misaRwevad saWiroa 

Semdegi RonisZiebebis gatareba: 

1) Sesarevi wylis gagrileba 

2) Sesarevi wylis nawilis yonuliT Canacvleba, imis uzrunvelyofa, rom 

yinuli srulad galRveba Serevis procesis dasrulebis 

momentisaTvis; 
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3) wylis avzebis da wylis momwodebeli milebis saizolacio masaliT 

dafarva, daucveli zedapiris TeTrad SeRebva; 

4) betonis RamiT areva da dageba 

betonis temperature nebismier nawilSi ar unda aRematebodes 45°C. 

7.9 dageba 

kontraqtors mocemul adgilze betonis dageba SeuZlia inJinris Tanxmobis miRe-

bis Semdgom. betoni unda daigos inJinris TandaswrebiT. SeiZleba moTxovnili 

iqnas inJinrisaTvis winaswari Setyobinebis da misgan dasturis miRebis gareSe 

dagebuli betonis ayra da Secvla kontraqtoris xarjiT. 

im SemTxvevaSi, rodesac betonis dageba xdeba gadatumbvis meSveobiT, pirdapiri 

kavSiri unda damyardes betonis damgeb jgufsa da tumbos operatorebs Soris. 

cementis rZis gamoyofis Sesamcireblad jdoma saWiroze maRali ar unda iyos, 

raTa miRweul iqnas Sesaferisi dasxma da gamkvriveba. betoni unda daigos, sanam 

sawyisi gamyareba moxdebodes, e.i. naerTisTvis wylis damatebidan 60-90 wT-Si. 

betonis dageba dauSvebelia iseTi atmosferuli pirobebis dros, roca inJinris 

azriT, betonis saTanadod dagebis da gamkvrivebis uzrunvelyofa SeuZlebelia. 

im SemTxvevaSic ki, rodesac zemoT aRniSnuli moTxovnebi Sesrulebulia, kontra-

qtori pasuxismgebelia, rom mowodebuli betonis produqcia Seesabamebodes da-

dgenil moTxovnebs. 

a - betonis dagebis momzadeba 

betonis dageba ar unda daiwyos, sanam yvela yalibi,  Catanebuli nawilebis da 

foladis armaturis montaJi da zedapirebi, romelzec betoni unda daisxas, ar 

iqneba mowonebuli inJinris mier. 

yvela yalibis da Catanebuli nawilis zedapiri, romelzec mimxmaria gamSrali ma-

sala adre dagebuli betonidan, unda gaiwmindos, sanam garemomcvel an momijnave 

teritoriaze daigeba betoni. 

betoni ar unda Caewyos aranair konstruqciaSi, sanam Sesabamis sivrceSi, sadac 

betoni unda daisxas, mTlianad ar Sewydeba wylis Sedineba, misi saTanado gadake-

tviT an milebiT sxvagan gadasroliT an raime sxva saSualebiT. dauSvebelia 

wylis gaCereba betonis zedapirze am ukanasknelis saboloo gamyarebamde. agre-

Tve dauSvebelia wylis dineba betonze, vinaidan aman SeiZleba daazianos zedapi-

ris mosaxva. 

milebi, milsadenebi, sogmanebi da sxva nawilebi, romlebic unda Camagrdes beto-

nSi, ise unda iyos ganTavsebuli da damagrebuli betonis dagebamde, rom iyos 

uZravi da tovebdes sakmaris RreCos (min. 40 mm) am nawilebsa da foladis armatu-

ras Soris saTanado betonirebis uzrunvelyofis mizniT. aseTi nawilebis pozici-
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aSi damagrebis mizniT maTi foladis armaturaze mavTulebiT mibma an SeduReba 

nebadarTuli ar aris. 

uSualod dabetonebis win yvela yalibi da sxva zedapiri, romelic uSualo Sexe-

baSi iqneba axladdagebul betonTan, unda gaiwmindos yovelgvari fxvieri masali-

sgan da namsxvrevebisgan, maT Soris, naqlibis, xis naTalis, naxerxis, mavTulis 

nawilebis, lursmnebisgan, gamagrebuli betonis da duRabis fragmentebisgan. am 

mizniT unda gamoiwmindos xvrelebi, romlebic Semdgom saimedod unda daigmanos, 

raTa miRebuli iqnas moTxovnili zedapiris mosaxva. 

kontraqtorma personaliT da aparaturiT momaragebiT unda uzrunvelyos betoni-

rebis damakmayofileblad Sesruleba. satransporto da betondamgebi saSualebebi 

unda iyos sufTa, karg mdgomareobaSi da vargisi, raTa uzrunvelyon betonis da-

geba gaumarTlebeli gadavadebis gareSe. gamosayenebeli da sarezervo vibratore-

bis raodenoba da mdgomareoba betonirebisaTvis saWiro moTxovnebis Sesabamisi 

unda iyos. ganaTebis sistemam unda uzrunvelyos yalibis SigniTa mxaris ganaTeba 

betonis RamiT dagebis dros. 

kontraqtors unda hqondes damcavi safarebi axaldagebuli betonis zedapirebi-

sTvis, wvimis, setyvis, TovlWyapis an Tovlis SemTxvevaSi, gamosayeneblad. 

kldis zedapirebi, romlebzec unda daigos betoni, unda iyos sufTa da gawme-

ndili zeTisgan, damdgari Tu gamdinare wylisgan, talaxisgan, fxvieri qanebisgan, 

arasasurveli Sreebisgan, namsxvrevebisgan, fxvieri an aramyari fragmentebisgan. 

defeqtebi, napralebi da naWdevebi unda moSordes kldis saR nawils da 

miTiTebis SemTxvevaSi, unda Seivsos stomatologiuri betoniT, torkretbetoniT 

an mSrali sateniT imisda mixedviT, Tu romeli CaiTvleba Sesaferisad. 

uSualod betonis dagebis win yvela zedapiri Zirfesvianad unda gaiwmindos ma-

Rali siCqaris haer-wylis nakadis gamoyenebiT, unda daixvetos cocxebiT, qviSis 

styorcnis wesiT, damuSavdes qvismTleli CaquCiT da sxva saSulebebiT, agreTve 

zemoT CamoTvlili saSualebebis kombinirebiT. 

kldis zedapiri, romelzec betoni unda daigos, unda imyofebodes svel mdgoma-

reobaSi, sul cota, 12 sT-is ganmavlobaSi 24 sT-iani periodis manZilze betonis 

dagebamde, dagebis dros unda iyos notio mdgomareobaSi, xolo wylis guburebi 

ki moSorebuli unda iyos. 

gvirabis ukuTaRis mosaxvisTvis betonis dagebis win unda Sesruldes Semdegi mo-

Txovnebi: 

1) amoTxrili ganivi kveTis profili guldasmiT unda Semowmdes, raTa 

Sesruldes mopirkeTebis minimalur sisqesTan dakavSirebuli mo-

Txovnebi, xolo saWiroebis SemTxvevaSi Sesworebul iqnas; 

2) gvirabis da ukuTaRebis iataki mTlianad unda gaiwmindos namsxvre-

vebisgan saR qanebamde. saWiroebis SemTxvevaSi kontraqtori gamoiye-
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nebs meqanikur instrumentebs gafxvierebuli da afeTqebiT daziane-

buli qanebis mosaryevad da mosaSoreblad. aucileblobis SemTxve-

vaSi konstruqciis naxazebze naCveneb an inJinris mier miTiTebul 

adgilas kontraqtori fskerze daagebs mwir betons ise erTgvaro-

vnad, rom is iyos erT niSnulze zeda zedapirTan. 

sanam betoni daisxmeba adre dagebul betonze, Zveli betonis zedapiri unda mo-

mzaddes, rogorc es aRwerilia am specifikaciis qve-TavSi "konstruqciuli 

nakerebi". 

b - betonis dageba da gamkvriveba 

betoni frTxilad unda daigos miTiTebul adgilas. betonis Tavisufali vardna 

ar unda aRematebodes 1.5 m-s. 

betoni unda daigos uSualod mis mudmiv adgilsamyofelze da ar unda xdebodes 

misi gadatana yalibebis gaswvriv. betonis ganivad gadaadgilebisTvis ar unda ga-

moiyenebodes vibratorebi. 

dauSvebelia dozirebis Semdeg betonze wylis damateba, dagebis win betonis 

Sekvris kompensirebis mizniT. 

aranairi betoni ar unda daigos wylis qveS, Tu es naCvenebi ar aris konstru-

qciis naxazebze, an Tu amas ar moiTxovs inJineri. betoni ar unda daigos gamdi-

nare wyalSi. dauSvebelia wylis mier axladdagebuli betonis dafarva, sanam igi 

sabolood ar gamyardeba. 

betoniT unda Seivsos da amoiqolos yalibis yvela kuTxe-kunWuli, armaturis da 

Catanebuli nawilebis garemomcveli adgilebi ise, rom betonSi Semaval masalebs 

ar mieces Sreebad daSlis saSualeba. 

betonirebis dros momijnave fenebis dasxmebs Soris maqsimaluri dasaSvebi dro 

ar unda aWarbebdes cementis pirveli  gamkvrivebis dros an 45 wT-s, imisda mixe-

dviT, Tu romeli iqneba naklebi da unda Semcirdes temperaturis, tenianobis da 

samuSao pirobebis Sesabamisad. betoni ar unda dagrovdes yalibSi iseTi saxiiT, 

rom gamoiwvios gaumagrebeli betonis moZraoba an duRabis daSoreba msxvili Se-

mavsebelisgan. 

mopirkeTebis dabetoneba unda ganxorcieldes betonis tumbvis im meTodebis gamo-

yenebiT, romlebic ar iwvevs Sreebad daSlas da ar moiTxovs betonis xelaxal 

arevas  

betoni unda gamagrdes CamSvebi saltiani meqanikuri vibratorebiT an eleqtruli 

an haeris vibratorebiT, romelTa muSaobis siCqare iqneba, sul cota, 7.000 ci-

kli/wT-Si betonSi CaZirvis Semdeg. vibratorebis raodenoba yovelTvis sakmarisi 

unda iyos da unda hqondes sakmarisi simZlavre betonSi SeRwevisTvis, raTa akma-

yofilebdes inJinris moTxovnebs. elastiur lilvebiani vibratorebi unda gamo-

iyenebodes rkina-betonisa da viwro formebSi Casxmuli betonisaTvis. samuSao 
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mdgomareobaSi myofi sul cota erTi saTadarigo vibratori mainc unda iyos da-

matebiT betonis dagebis adgilze, ukiduresi aucileblobis SemTxvevaSi gamosaye-

neblad. 

vibratorebi sistematurad da iseTi daSorebebiT unda gamoiyenebodes, rom  xde-

bodes gavlenis zonebis gadafarva da betonis saTanadod dawnexva. 

yoveli vibratori TiTqmis vertikalur mdgomareobaSi unda muSaobdes, xolo vi-

bratoris Tavis SeRweva sakuTari wonis zemoqmedebiT unda xdebodes. betonis yo-

veli fenis gamkvrivebis dros vibratoris Tavma unda SeaRwios betonis qveda fe-

nebis zeda nawilSi da moaxdinos betonis xelaxali vibrireba. maqsimaluri yura-

dReba unda mieqces, rom vibratori ar Seexos an ar Searyios armatura, Cabetone-

buli foladi an yalibebi. 

moTxovnis SemTxvevaSi, kontraqtorma zemoT CamoTvlili gamkvrivebis meTodebi-

dan unda gamoiyenos nebismieri, zedapiris damuSavebis Sesabamisi donis misaRwe-

vad. yalibis vibratorebi ar unda iqnas gamoyenebuli, Tu yalibebi ar aris gaTva-

liswinebuli  vibraciisaTvis da Tu saamisod ar arsebobs inJinris mier 

specialuri nebarTva. 

 

g - betonis gadatumbva 

dguSiani tumboTi gadatumbva, an sxva miRebuli meTodebi SeiZleba gamoyenebuli 

iqnas inJinris mier miTiTebul adgilebSi betonis dagebis mizniT. mowyobilobis 

tipi da misi mowyoba eqvemdebareba damtkicebas da mowyobiloba unda marTon 

mxolod gamocdilma pirebma. pnevmaturi dageba dauSvebelia. 

mowyobilobam da misi muSaobis meTodma unda uzrunvelyos yalibSi betonis da-

bali siCqariT Sesvla. 

betonis tumboebi da damxmare mowyobiloba karg mdgomareobaSi unda iyon da es 

mdgomareoba unda SeinarCunon muSaobis mTel periodSi. yoveli dabetonebis samu-

Saos Semdeg unda gairecxos yvela nawili, romelic imyofeboda betonTan Sexe-

baSi. 

tumbos milebi unda Sedgebodes xisti foladis milsadenebisa andrekadi rezinis 

milsadenebisgan, spiraliseburi liTonis an plastmasis milebisgan, an maTi ko-

mbinaciisgan. tumbos milebad aluminis milsadenebis gamoyeneba dauSvebelia. ga-

dabmis adgilebi unda iyos uJonadi da sakmarisad myari, raTa gauZlos ryevas mo-

ntaJis dros da sust sayrdenebs xazebis gaswvriv. maT unda uzrunvelyon beto-

nis Seuferxebeli dineba SekumSvebis gareSe mTel Sida ganivi kveTSi. 

uSualod betonis datumbvis dawyebis win, tumbo da tumbos milebi unda Seivsos 

damtkicebuli cementis narevis mowyobilobis gavliT datumbviT. 
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betonis gadatumbvis operaciebi ise unda daigegmos, rom betoni ar gamkvrivdes, 

sanam masze zemodan momdevno fena ar daigeba. mudmivad unda xdebodes axali be-

tonis Sesatyvisi odenobiT mowodeba. 

7.10 betonis zedapiris damuSaveba 

zedapiris damuSavebis xarisxi unda Seesabamebodes qvemoT konkretuli klasis 

mosaxvisTvis dadgenil moTxovnebs. betonis damuSavebuli zedapirebi Tavisufali 

unda iyos forebisgan, ganSrevebisagan, cementis an wvrilnawilakiani masalis 

narCenebisgan, yalibis moxsniT gamowveuli dazianebebisgan, WanWikis xvrelebi-

sgan, yalibis an komponentebis moZraobiT gamowveuli uxeSi uswormasworobebi-

sgan, fxvieri kvanZebis da msgavsi maxasiaTeblebisgan, zedapiris saerTo si-

brtyeze amozneqilobebis da Rrmulebis arsebobisgan. 

mxolod erTi tipis yalibi unda iqnas gamoyenebuli betonis konstruqciis yvela 

nawilisTvis, romlis danaxvac nebismieri mimarTulebidan aris SesaZlebeli. 

mosaxvis klasebis dadgena xdeba konstruqciis naxazebis Sesabamisad an inJinris 

miTiTebisamebr. 

a – yalibSi formirebuli zedapirebi 

yalibSi formirebuli zedapirebis mosaxvis klasi aRiniSneba F-simboloTi, xolo 

betonis samuSaoebisTvis gankuTvnili yalibis panelebi unda iyos an swori (F1, 

F2, F3) an mrude (F1C, F2C, F3C). 

uswormasworebebi unda gazomos swori lartyis an mrudiseburi zedapirisaTvis 

msgavsi eqvivalentis saSualebiT, lartya unda iyos 3m sigrZis daumuSavebeli 

zedapirisaTvis da 1.5m damuSavebulisaTvis. zedapiris damuSaveba da betonis da-

muSavebis sxva variaciebi unda Seesabamebodes qvemoT moyvanil dasaSveb fa-

rglebs: 

damuSavebis 

tipi 

gamoyenebis zogadi sferoebi da 
formirebis meTodi 

dasaSvebi 
gadaxrebi 

(mm-Si) 

F1, F1C konstruqciis kvanZebis yalibSi formirebuli 

zedapirebi da sxva zedapirebi, romlebic ar iqneba 

mudmivad TvalTaxedvis areSi. aseT zedapirs ar sWi-

rdeba araviTari damuSaveba, garda yalibis moSore-

bis Sedegad dazianebuli betonis SekeTebisa da spe-

cialuri gamagrebisa, an im damuSavebisa, romelic ga-

Tvaliswinebulia konstruqciuli nakerebisTvis. 

+25 

-10 

F2, F2C yvela mudmivad TvalTaxedvis areSi myofi yalibSi 

formirebuli zedapiri. uSualod yalibebis moxsnis 

Semdgom uxeSi formis nawiburebi da xiwvebi unda mo-

Sordes; yalibis Zelebis moSorebis Semdeg maTi bo-

+10 

 -10 
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loebisgan datovebuli xvrelebi guldasmiT unda 

amoivsos duRabiT, xolo zedapiri saWrisiT unda da-

muSavdes da gaixexos, raTa dasaSveb farglebTan Se-

sabamisobaSi movides. 

F3, F3C yalibSi formirebuli zedapirebi, romelic gamdinare 

wylis qveS moeqceva. es zedapirebi unda iyos magari, 

gluvi da mkvrivi, Tavisufali unda iyos 

Sverilebisgan, Rrmulebisgan, sicarielisgan, haeris 

Rrmulebisgan da uswormasworobebisgan; isini unda 

gaiTalos, daigruntos da safuZvlianad gaiwmindos, 

raTa  dasaSveb farglebTan SesabamisobaSi movides. 

+3  

-3 

cxrili 7-2: formirebuli zedapiris klasebi 

b - uyalibod formirebuli zedapirebi  

uyalibo betonis zedapirebisTvis damuSavebis klasebi aRiniSneba U-simboloTi. 

isini unda damuSavdes gaSalaSinebiT, mosworebiT da mobaTqaSebiT. 

zedapiris damuSavebis da betonis damuSavebis sxva variaciebi unda Seesabamebo-
des qvemoT moyvanil dasaSveb zRvrebs. 

damuSavebis 

tipi 

gamoyenebis zogadi sferoebi da formirebis me-

Todi 

dasaSvebi 
gadaxrebi 

(mm-Si) 

U-1 uqargilod formirebuli, gaSalaSinebuli zedapi-

rebi, romlebic unda daifaros Semavsebeli masa-

lebiT. damuSaveba mdgomareobs saTanado moswore-

basa da gaSalaSinebaSi, raTa miRebul iqnas gluvi 

da erTgvarovani zedapiri, romelic Seesabameba da-

saSveb farglebs. 

+10  

-10 

U-2 uqargilo zedapirebi, romlebic ar aris dafa-

ruli SemavsebliT. xelis an eleqtro-xelsawyoTi 

mogluveba unda daiwyos maSinve, rogorc ki 

gasworebuli zedapiri sakmarisad gamagrdeba, raTa 

minimaluri ZalisxmeviT iqnas miRebuli zedapiri, 

romelsac ar Seetyoba gasworebis kvali da eqneba 

erTgvarovani teqstura. 

+5 

-5 

U-3 uqargilo, gasworebuli zedapirebi, romlebic ga-

mdinare wylis  qveS unda moeqcnen.  damuSaveba 

mdgomareobs foladis saxexelis gamoyenebaSi mas 

Semdeg, rac betoni sakmaod gamagrdeba, raTa 

moSordes wvrili masalebi da gamoiricxos wylis 

SeRweva zedapirSi; mas ar unda hqondes wuni, ar 

unda etyobodes wylis Wavlis da xexvis kvali. mas 

+3 

-3 
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Semdeg, rac zedapiri TiTqmis gamagrdeba, is kidev 

erTxel unda gaixexos, vidre zedapiri garegnu-

lad ar iqneba magari da priala. 

cxrili 7-3: araformirebuli zedapiris klasebi 

im zedapirebisaTvis, romlebis damuSavebisaTvis arsebobs gansakuTrebuli 

moTxovnebi, gamoyenebuli unda iqnes damuSavebis Semdegi ori klasi U4 da F4. am 

SemTxvevaSi, pirvelad miRweuli unda iqnes damuSavebis klasi U3 da F3, Semdeg 

ki nebismier uswormasworoba Semcirdes 1-50-Tan daxramde.  

7.11 konstruqciuli nakerebi betonis konstruqciebSi 

konstruqciuli nakerebi gansazRvrulia rogorc betonis zedapiri,  romelzec an 

romlis pirdapirac unda daigos betonis axali fena da  romelic ise gamkvrivda, 

rom gamoiricxeba betonis axali fenis adre dasxmulTan sruli Serevis SesaZle-

bloba. 

konstruqciuli nakerebi unda ganTavsdes samSeneblo naxazebSi miTiTebul pozi-

ciebze, an inJinris moTxovnis Sesabamisad; kontraqtors ar aqvs ufleba Seqmnas 

axali nakerebi an Secvalos naxazebSi mocemuli nakerebi, inJinris werilobiTi 

nebarTvis gareSe. foladis armaturis xelaxali mowyobis xarjebi, romelic 

gamowveulia am cvlilebebis Sedegad, kontraqtorma unda gaswios. 

sadac ki SesaZleblobaa, horizontaluri konstruqciuli nakerebi ise unda ga-

nlagdes, rom emTxveodes yalibis nakerebs. 

nakerebi Ria ubnebze unda iyos swori da uwyveti. basr-kuTxiani samSeneblo 

nakerebis arseboba dauSvebelia. 

konstruqciuli nakerebis zedapiri, romelzec unda daisxas da Seerwyas axali 

betoni, winaswar unda akmayofilebdes Semdeg moTxovnebs: is unda iyos sufTa, 

xorkliani da mSrali. arsebul betonis zedapirs unda moSordes cementis rZe, 

aramyarad dafenili an wuniani betoni. Zveli betonis fena wyliT unda 

dasveldes, magram momdevno fenis dagebis win zedapiri unda gamoSres. 

gamagrebuli betonis zedapiri unda gaiwmindos da damuSavdes sveli qviSis Wa-

vliT da safuZvlianad gairecxos haer-wylis Zlieri WavliT. saWiroa yuradReba, 

rom sveli qviSis WavliT damuSavebisas ar moxdes betonis simkvrivis darRveva 

Semavseblis mocilebis Sedegad. 

ar unda davuSvaT nakerebTan zedapiris dazianeba gamyarebis pirvel etapebze, 

transportis moZraoba betonze ar unda daiSvas manam, sanam betoni ar Seikvreba 

imdenad, rom aseTma zemoqmedebam igi ar daazianos. 
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betoniT dafarvamde yvela konstruqciuli nakeri sveli unda iyos. Tu Seiqmneba 

imis saWiroeba, rom xangrZlivi droiT gadaidos konstruqciul nakerebze an maT 

pirdapir betonis dageba, nakeris zedapiris datenianeba SeiZleba Sewydes 

Cveulebriv daniSnuli datenianebis periodis amowurvisas. im SemTxvevaSi, Tu ze-

dapiris dasveleba amgvarad Sewydeba, datenianeba unda ganaxldes betonis axali 

fenis dagebamde araugvianes 24 saaTisa. 

7.12 betonis gamyareba da dacva 

betonis dagebis dawyebamde betonis dagebis TiToeuli adgili uzrunvelyofili 

unda iyos betonis gamyarebis da dacvis danadgariT. gamamyarebeli wylis tempera-

tura ar unda aRematebodes 250C-s. 

gare zedapirebi namiani unda iyos an unda uzrunvelvyoT betonis namianoba dage-

bidan daaxloebiT 14 dRis ganmavlobaSi, betonis drodadro dasvelebiT an Se-

SxurebiT an raime sxva meTodiT, romelic mowonebuli iqneba inJinris mier. 

gansakuTrebuli yuradReba unda mieqces imas, rom dagebidan sul cota 24 sT-is 

ganmavlobaSi ar moxdes foladis armaturis aranairi daZvra. 

kontraqtors ara aqvs ufleba nebismieri saxis tvirTis gatarebisa betonis zeda-

pirze manam, sanam inJineri ar CaTvlis, rom betons amisaTvis sakmarisi simkvrive 

gaaCnia. im SemTxvevaSi, Tu aucilebelia tvirTis gadatana, inJiners SeuZlia neba 

darTos kontraqtors ganaxorcielos es operacia, mxolod im pirobiT, Tu ko-

ntraqtori uzrunvelyofs betonis zedapiris damcavi RonisZiebebis gatarebas, 

romelic inJinris mier aseve saWiroebs damowmebas. 

7.13 betonis SekeTeba 

kontraqtorma unda uzrunvelyos betonis zedapiris gasworeba Sesabamisi moTxo-

vnebis mixedviT. 

dazianebuli an wuniani betonis SekeTeba unda ganaxorcielon mxolod kvalifi-

cirebulma muSebma da isic inJinris meTvalyureobis qveS. aranairi SesakeTebeli 

samuSaoebis dawyeba ar SeiZleba, vidre inJineri ar ganaxorcielebs samuSao 

adgilis Semowmebas da ar miiRebs kontraqtoris mier SemoTavazebul SekeTebis 

meTods. 

iq, sadac betoni gamdinare wylisa Tu amindis zemoqmedebas ganicdis, foriseburi 

da daxeTqili betoni da zedapiris betoni, romelic saWiroebs minarevebs, raTa 

miiRos proeqtiT gaTvaliswinebuli formebi, unda iqnas mocilebuli betonSi 

xvrelebis gafxekviT armaturidan minimum 75 mm-iT dabla an sxva siRrmeze, rome-

lsac mizanSewonilad miiCnevs inJineri im SemTxvevaSi, Tu 75 mm-is siRrmeze 

gamyarebuli betoni ar aRmoCndeba. SesakeTebeli adgilebi unda moixazos da Se-
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ivsos axali betoniT. Tu SesakeTebeli betonis seqciaSi ar aris armatura, maSin 

betoni unda amoifxikos aranakleb 100 mm siRrmeze. 

amofxekil xvrelebs unda hqondeT basri qimebi, romlebic inJinris gadawyvetile-

bidan gamomdinare saWiro kideebamde unda Seivsos axali betoniT an SemaerTe-

beli naerTiT. iq, sadac amofxekili napralebis amovseba xdeba betoniT, napralis 

siRrme ar unda iyos 75 mm-ze naklebi da axali betoni unda gamagrdes da 

manWvaliT damagrdes napralebis zedapirebze, rogorc es inJinris mier aris mi-

TiTebuli. 

rodesac SesakeTebelia 25 mm-ze didi siRrmeebi, naerTi unda daigos araumetes 20 

mm sisqis fenebad, raTa Tavidan aviciloT misi gaJonva. naerTis TiToeuli fena, 

bolos garda, safuZvlianad unda gaxorkliandes specialuri xelsawyoTi, rac 

uzrunvelyofs momijnave fenebs Soris mWidro kavSirs. bolo an mosaxvis Sre ise 

unda gaswordes, rom garemomcvel betonis fenasTan erTiani gluvi zedapiri mivi-

RoT. yvela sakerebeli Ria zedapirze unda iyos akuratuli da gluvi da Tu Se-

saZlebelia, imave ferisa, rogoric momijnave betonia. yvela sakerebeli mWidrod 

unda iyos damagrebuli amofxekil adgilebze da gamyarebuli ise, rom akmayofi-

lebdes inJinris moTxovnebs. agreTve unda iyos myari da Tavisufali Seklebis 

bzarebisa da sustad damagrebuli adgilebisgan. 

im betonis zedapirebis aRdgeniTi samuSaoebi, romlebic didi siCqaris wylis na-

kadis zegavlenis qveS SeiZleba aRmoCndnen da romelTac F3 da U3 mokeTeba aqvT, 

agreTve inJinris moTxovnis SemTxvevaSi, SeiZleba Catardes epoqsidis webos 

gamoyenebiT  mwarmoeblis instruqciebis mixedviT. 

7.14 gazomva da anazRaureba 

anazRaureba ganxorcieldeba erTeuli fasebis  mixedviT sxvadasxva klasisa da 

tipis betonisaTvis, romelic Setanilia cxrilSi, romelic moicavs, magram ar 

ifargleba, qvemoT mocemuli samuSaoebs: 

1) betonis transportireba, moTavseba da kompaqtireba; 

2) muSa-xeli, xelsawyoebi da mowyobiloba dabetonebamde zedapiris 

gasawmendad da mosamzadeblad; 

3) konstruqciuli kvanZebis (nakerebis) mowyoba da damuSaveba; 

4) zedapiris damuSaveba; 

5) betonisaTvis gansazRvruli temperaturis miRweva;  

6) betonis dacva da gamyareba; 

7) xarveziani betonis aRdgena da dawunebuli betonis mocileba; 

8) sakomunikacio sistema, romelic akavSirebs betonis dasxmis adgilebs 

Sesabamis amrev danadgarTan an momwodebel mowyobilobasTan; 
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9) Sesasrulebeli miRebis testebisTvis saWiro muSa-xeli, iaraRebi da 

mowyobiloba; 

10) masalaTa nimuSebis momarageba da yvela saxis samuSaoebi, romelTa 

Catareba aucilebelia cdebisTvis, maT Soris transportireba sacdel 

laboratoriaSi. 

yvela tipis samuSao, rogoricaa yalibebis moSoreba da betonis SekeTeba da 

mokeTeba, unda damTavrdes betonis dagebis Semdeg maqsimalurad swrafad. betoni-

reba ar daeqvemdebareba anazRaurebas, vidre yvela dakavSirebuli samuSao ar 

iqneba dasrulebuli da miRebuli inJinris mier. 

anazRauris odenobis gansazRvra da anazRaureba yalibebisTvis ganxiluli iqneba 

am specifikaciebis sxva TavebSi. 

a - gvirabebis betonis mosaxva 

gvirabebis da galereebis da misasvleli Stolnis mosaxvisTvis gamoyenebuli 

betonisTvis anazRaurebis odenobis gansazRvra moxdeba betonis faqtiuri ode-

nobiT an inJinris miTiTebis Sesabamisad. betonis moculoba iangariSeba rogorc 

ganivi kveTis saSualo farTobi, romelic or mimdebare seqciebs Soris mdebare-

obs, gamravlebuli am seqciebs Soris manZilze. 

anazRaureba ganxorcieldeba ganfasebebis cxrilSi erTeuli kubur metrisTvis 

mocemuli erTeuli fasis mixedviT. 

b - betonis Casxma miwisqveSa TxrilebSi 

rodesac betonis Casxma xdeba inJinris miTiTebiT, anazRaureba moxdeba Teoriul 

xazs zemoT dagebuli betonisTvis, rogorc geologiurad miRebuli rRvevis 

adgilis an inJinris mier miTiTebuli damatebiTi Txrilis amovseba. 

erTeuli fasebi unda gavrceldes geologiurad miRebul napralebSi da inJinris 

mier miTiTebul damatebiT TxrilebSi Sesabamisi klasis betonis Casxmaze Semdegi 

saxiT: 

1) betoni, romlis Casxma xorcieldeba erTdroulad gvirabis 

konstruqciuli mopirkeTebis betonTan erTad, anazRaurdeba, 

konstruqciuli mosapirkeTebeli betonis erTeuli fasebiT; 

2) betoni, romlis Casxma gvirabis konstruqciuli mopirkeTebis 

betonisgan gancalkevebiT xdeba, anazRaurdeba aRmoCenili napralebis 

Semavsebeli betonis erTi kuburi metrisTvis cxrilSi mocemuli 

erTeuli fasiT. 

g - gamonaklisebi - betoni 

anazRaurebis damatebiT daangariSebas da anazRaurebas ar eqneba adgili Se-

mdegisTvis: 

1) nebismieri momrgvalebuli an CamoWrili kideebi, kuTxis nakerebi, 

anaglejebi, diagonaluri nakerebi, an nebismieri gamoqviTva, romlebic 
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gakeTebulia sicarieleebis an Catanebuli sagnebis gamo, romelTa mo-

culoba ar aRemateba 0.10 m3-s an ganiv kveTSi – 0.05 m2-s. mxedvelobaSi 

ar iqneba miRebuli damtkicebuli, droebiTi Rioebi, sadrenaJo 

Rarebi, Catanebuli milebi an amonaRebebi, romelic kontraqtoris 

mier Seqmnilia sakuTari moxerxebulobisaTvis mSeneblobis dros, 

imis uzrunvelyofiT, rom isini Sevsebulia miTiTebis Sesabamisad; 

2) nebismieri filtraciuli da kldis zedapirebidan Semdinare wylebis 

Segroveba da maTi mimarTva sadrenaJo sistemaSi, rogorc es iyo miTi-

Tebuli wina TavebSi; 

3) nebismieri wuniani an fuWi betoni; betoni, romlis gatana an Secvlaa 

saWiro kontraqtoris mier specifikaciebis an inJinris miTiTebebis 

Sesaferisad Seusruleblobis gamo. yvela dakavSirebuli xarji 

kontraqtorma unda aiRos sakuTar Tavze; 

4) nebismieri betoni, romelsac kontraqtori daagebs an gamoiyenebs sa-

kuTari danadgarebisTvis an sakuTari moxerxebulobisTvis; 

5) betonis da plastifikatorebis gadatumbva; 

6) betonis dagebis gasaadvileblad gamoyenebuli nebismieri mili an ma-

sala. 

d - testebi 

yvela xarji, romelic dakavSirebulia testebTan, rogorc es am TavSia aRwe-

rili, daifareba kontraqtoris mier, romelmac es xarjebi unda gaiTvaliswinos  

betonis samuSaoebis "erTeul fasebSi". maTSi unda Sediodes qvemoT mocemuli 

samuSaoebi (da aramxolod): 

1) xarjebi yvela testisa, romlebic unda Sesruldes betonis samuSaoe-

bis dawyebis win - obieqtze Tu sadme sxvagan; 

2) xarisxis sakontrolo testebi kontraqtoris mier betonis 

samuSaoebis Sesrulebis ganmavlobaSi, rogorc es mocemulia qvemoT 

da rogorc miTiTebulia; 

3) sxva testebi, romelic saWiro muSaobis msvlelobisas da unda ganxo-

rcieldes damowmebuli sacdeli laboratoriebis mier; 

nimuSebis momzadeba, Senaxva, gadatana, gamyareba da mitana inJinris mier gansa-

zRvrul laboratoriaSi, Tuki damatebiTi damoukidebeli sinjebis gakeTebis au-

cilebloba wamoiWreba. 

im SemTxvevaSi, Tu kontraqtori ver SeZlebs Tavisi testirebis programis ganxo-

rcielebas, yvela tests, romelsac inJineri CaTvlis saWirod betonis samuSaoe-

bis Sesamowmeblad ganxorcieldeba inJinris an mis mier amorCeuli laborato-

riis mier, kontraqtoris xarjebiT. 
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8 yalibi 

8.1 samuSaos moculoba 

am TavSi ganxiluli samuSao moicavs yvela muSaxelis, danadgaris da masalis 

mowodebas da yvela saxis samuSaos Catarebas, romelic saWiroa: samSeneblo naxa-

zebSi naCvenebi an inJinris mier gansazRvruli betonis konstruqciebis 

formirebisTvis saWiro yalibebis da xaraCoebis proeqtirebisTvis, 

damzadebisTvis, momaragebisTvis, mowyobisTvis, teq. momsaxurebisTvis da da-

SlisTvis. 

8.2 gansazRvrebebi 

sizustisaTvis, terminebi, romlebic am TavSia gamoyenebuli, Semdegnairad aris 

ganmartebuli: 

a) "formebi"  an “yalibi” niSnavs formas, romelSic isxmeba betoni; 

b) "xaraCo", an "sayrdeni" niSnavs formebis konstruqciul sayrdenebsa 

da samagrebs, romlebic muSaobis nebismier nawilSi gamoiyeneba; 

g) "mrudxazovani formebi" niSnavs nebismier formas, romelsac ara 

aqvs brtyeli zedapiri da mrude formebis sazRvrebi ar unda 

vrceldebodes brtyeli zedapiris gadakveTis an mxebi xazebis iqiT. 

8.3 warsadgeni dokumentebi 

adgilze nebismieri saxis betonis samuSaoebis dawyebamde 5 dRiT adre, kontra-

qtorma unda warudginos inJiners yvela saWiro masalis monacemebi, romelic sa-

Wiroa yalibebisa da zedapiris mokeTebisaTvis, aseve unda waradginos im samSene-

blo teqnikis monacemebi, romlis gamoyenebasac igi Tvlis mizanSewonilad, raTa 

miiRos betonis sasurveli zedapiri dasaSvebi cdomilebebiT. 

inJinris mier kontraqtoris naxazebisa da angariSebis Semowmeba ar aTavisu-

flebs am ukanasknels, formebisa da xaraCoebis Sesabamisobis, an personalisa da 

qonebis usafrTxoebis an samuSaos warmatebiT dasrulebis pasuxismgeblobisagan. 

8.4 masalebi 

formebis SemosvisaTvis da mokeTebisaTvis gamoiyeneba masalebi, rogoricaa: xe, 

foladi, fanera an boWkovani mina. yvela masala, romelic gamoiyeneba yalibis Se-

saqmnelad, unda iyos Sesabamisi simtkicis da xarisxis da inJinrisaTvis misaRebi. 
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xis masala unda iyos myari, swori, ar unda iyos deformirebuli, dampali an da-

korZili; zedapiri unda iyos sufTad gaSalaSinebuli. garda im SemTxvevebisa, 

roca mTavari inJinris Tanxmobaa miRebuli, xis masala, romelic gamoiyeneba sa-

mSeneblo moedanze formebisaTvis, sayrdneebisTvis da samagrebisTvis, axali unda 

iyos. 

foladis an foladis mosaxviani formebis zedapiri gluvi unda iyos. formebi, 

romelTac Rrmulebiani an dabrecili zedapiri aqvT, an sxva uswormasworoba 

axasiaTebT, ar unda iqnas gamoyenebuli 

uxeSad da uswormasworod damuSavebuli yalibi SeiZleba gamoyevebul iqns 

mxolod dabali donis mopirkeTebis SemTxvevaSi (F1). 

formebis xelmeored gamoyeneba dasaSvebi iqneba, Tu isini guldasmiT gaiwmindeba 

da SekeTdeba da eqnebaT unari betonisTvis saWiro mosaxvis Seqmnisa. liTonis 

sakerebeliT aRdgenili xis da faneris formebi ar unda iqnas gamoyenebuli. 

dazianebuli formebi, romlebic gafuWda, ar unda iqnas gamoyenebuli.  

sadac amis saWiroebaa, yalibze damagrebuli naWimi liToni gamoyenebuli unda 

iqnas vertikalur konstruqciul nakerebSi. 

8.5 formebis Semosakravebi 

inJinerma unda gansazRvros, Tu ra raodenobis, rogori saxis yalibebis 

sayrdenebi da Semosakravebi unda gamoviyenoT da sad.  formaSi Casayolebeli an 

sxva mudmivad Casatanebeli sagnebi frTxilad unda Caidos da saimedod 

damagrdes adgilze. formebis Semosakravebis da  WanWikebis raodenoba da 

mdebareoba iseTi unda iyos, rom uzrunvelyos formebis mtkiced damagreba adre 

dagebul betonze fenaze da samuSaoebis periodSi mWidro kontaqti. 

es yalibebis Semosakravebi da samagrebi an maTi nawili unda moixsnas ise, rom 

ar daazianon betoni da Catanebuli nawili ar darCes betonis zedapirTan ufro 

axlos vidre es armaturis safarisTvisaa gaTvaliswinebuli, xolo ararmirebuli 

betonis SemTxvevaSi 50 mm-ze axlos. dasaSvebia yalibebis mxolod liTonis 

sayrdenebisa da Semosakravebis adgilze datoveba. 

naxvretebi, romlebic rCeba sayrdenebis da Semosakravebis moxsnis Semdeg, unda 

amoivsos, rogorc es naCvenebia TavSi "betoni - dazianebuli betonis remonti" da 

guldasmiT moisaxos betonis zedapiris standartamde. aseTi Senavsebi saTanadod 

unda dayovndes. 

8.6 proeqti 

erTaderTi pasuxismgebeli piri kontaqtoria, romelmac unda uzrunvelyos nebi-

smieri saxis yalibebisa da xaraCoebis Sesabamisi proeqtireba, konstruireba da 
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momsaxureba. formebi ise unda iyos daproeqtebuli, rom betoni 

SeZlebisdagvarad axlos daisxas mis saboloo poziciasTan da dayovnebis gareSe 

iyos SesaZlebeli yalibis da armaturis daTvaliereba da sisufTavis Semowmeba. 

yalibi da xaraCo unda daproeqtdes, damzaddes, damontaJdes da moixsnas betonis 

formis miRebuli standartebis Sesabamisad da betonis formis praktikuli 

rekomendaciebis gamoyenebiT. 

yvela xaraCo ise unda daproeqtdes, rom usafrTxod gauZlos rogorc cocxali 

tvirTis, aseve teqnikis simZimes, romlis zemoqmedebis qveSac is SeiZleba moeqces 

mSeneblobis, momsaxurebisa da moxsnis yvela etapze. 

sayrdenebisa da yalibebis detaluri naxazebi kontraqtoris mier unda momza-

ddes. angariSebsa da naxazebSi naTlad unda Candes yalibis zoma da specifika-

cia, aseve yvela gamoyenebuli masalis tipi. 

8.7 yalibebis mowyoba 

yalibebis da xaraCoebis mSenebloba mxolod inJinris mier yalibebis naxazebis 

miRebis Semdeg unda moxdes. 

kontraqtorma xaraCoebi unda moawyos damtkicebul yalibis naxazebTan mkacri 

SesabamisobiT, romlis erTi kompleqti yovelTvis unda iyos samSeneblo moeda-

nze. dauSvebelia nebismieri saxis cvlilebeba inJinris mier winaswari werilo-

biTi Tanxmobis gareSe. 

yalibi ise unda moewyos da SenarCundes, rom  betoni Seikras duRabis dakargvis 

gareSe da miviRoT moTxovnili mokeTebuli zedapiri. formebi ise unda 

damzaddes, rom isini akmayofilebdnen gansazRvrul cdomilebis normebs da da-

srulebuli betonis zedapiric dasaSveb sazRvrebSi darCes. 

nebismieri forma, romlebic inJinris azriT, saxifaToa an miuRebelia raime 

mizeziT, SeiZleba dawunebuli iqnas nebismier dros; kontraqtorma saswrafod 

unda moxsnas dawunebuli formebi muSaobidan da Secvalos isini. 

formebma daqanebuli betonis zedapirisaTvis saSualeba unda mogvcen isini 

fila-filaze an paneli-palelze davawyoT betonis Casxmis win imgvarad, rom 

SesaZlebeli gaxdes miRweva betonis dasagebad, vibraciiTvis da SemowmebisTvis. 

yvela formis zedapirebi mowyobamde safuZvlianad unda gaiwmindos  da unda ga-

ipoxos mineraluri sacxiT, romelic laqebs ar tovebs. betonirebamde formebi 

unda gaiwmindos zedmeti sacxisagan. dauSvebelia sacxis armaturasTan an sxva 

Catanebul sagnebTan kontaqtSi Sesvla. 

uSualod betonis Casxmis win yvela forma unda Semowmdes imisaTvis, rom da-

vrwmundeT, rom isini swored arian ganTavsebulni, gaaCniaT sakmarisi simyare, 

sisufTave, kargi Sekrulia, zedapiri swored aris damuSavebuli da zedmeti sa-
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cxic moSorebulia da Tavisufalia sxva ucxo masalebisgan. dauSvebelia betonis 

Casxma yalibSi, vidre mas ar Seamowmebs da miiRebs inJineri. 

yalibi saketis kiloebisTvis frTxilad unda gaiburRos, raTa damagrdes pi-

rveli etapis ankeruli samagrebiT/filebiT, romlebic Catanebuli unda iqnas 

pirvelad (an ZiriTad) betonSi. orive unda damagrdes yalibis gamWolad ankerul 

samagrebze/ filebze ise, rom samagrebi erT doneze darCes ZiriTadi betonis ze-

dapirTan da samagrebi ar daigmanos. 

8.8 gvirabis yalibi 

foladiT mosaxuli formebi unda iqnas gamoyenebuli, raTa miviRoT F3C mosaxva, 

romelic moTxovnilia hidravlikuri gvirabebis mosaxvis zedapirisTvis. formebSi 

unda moewyos ganieri fanjrebi Sesaferisi daSorebiT da adgilebSi, rom Se-

vZloT vibratorebis gamoyeneba, inspeqciis ganxorcieleba da nebismieri sxva sa-

muSaos Catareba formis ukan. 

yalibma unda mogvces mTels zedapirze betonis uwyvetad Casxmis saSualeba. is 

unda iyos myari konstruqciis, aradeformirebadi samuSao tvirTebis zemoqmedebis 

Sedegad. adgilze moTavsebis Semdeg betonis Casxmis ganmavlobaSi formam is 

unda SeinarCunos gadaadgilebis gareSe. 

yalibi ise unda iyos gakeTebuli, rom vertikalur konstruqciul nakerebSi ar 

warmoiqmnas mkveTri uswormasworebebi. yalibSi arsebulma nakerma unda gadafa-

ros vertikaluri konstruqciuli nakeri minimum 500 mm-iT da yalibis erTi ele-

menti dakavSirebuli rCeba dasxmul betonTan maSin, roca sxva elementebi ixsneba 

da ewyoba dabetonebis Semdgomi etapebisTvis. 

bernoldis firfitebi (an msgavsi yalibi) unda damontaJdes arsebuli rkinis 

struqturas da qafiTSesavseb sicarieles Soris. bernoldis firtfitebi 

damzadebulia Grade StW DIN 1614/1016 cxlad naglini firfitebisgan,  

specialurad dapresilia da micemuli aqvs forma,  V magvari perforirebuli 

rkinis struqturis msgavsad. miwodeba xdeba brtyeli an moRunuli gvirabis 

radius Sesabamisad. montaJis dros isini ganTavsebuli arian erTmaneTis gverdiT, 

an gadaexurebian an blokirdebian, da dakavSirebuli arian erTmaneTTan 

SemaerTebeli nawilebiT. aseTi yalibebi ganixileba rogorc mudmivi.   

8.9 mosaxuli betonis cdomilebebi 

formebi ise unda iyos konstruirebuli, rom mosaxuli betonis zedapirebs hqo-

ndeT  zedapiris erTgvarovani struqtura, romelic Seesabameba  TavSi "betoni" 

mocemul mosaxvis tipebs. 
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8.10 yalibis moSoreba 

formebis moSoreba unda ganxorcieldes didi yuradRebiT da SeZlebisdagvarad 

swrafad, raTa Tavidan aviciloT betonis dazianeba da dauyovneblad moxdes 

misi gamyareba  da  zedapiruli xarvezebis Sesworeba. formebis moxsna xdeba mxo-

lod inJinris TanxmobiT. 

formebi ar unda moixsnas manam, sanam betoni sakmaris simagres ar miaRwevs, rac 

Tavidan agvacilebs betonis dazianebas. dazianebuli betonis aRdgena an 

damuSaveba kontraqtorma dauyonebliv unda daiwyos, magram ara manam, sanam inJi-

neri ar naxavs am dazianebas da ar miscems Tanxmobas saremonto samuSaoebis wa-

rmoebis Taobaze. 

betonis dasxmis dasrulebasa da formebis moxsnas Soris  drois xangrZlivoba 

ganisazRvreba miRebuli standartebis mixedviT, magram gvirabis mosaxvis 

SemTxvevaSi 12 saaTze naklebi ar unda iyos araviTar SemTxvevaSi. 

minimaluri periodebi, romelic zemoT aris naCvenebi, mxolod saCvenebelia. 

ZiriTadi norma, romelic daculi unda iqnas, aris 28-e dRisTvis kumSvisadmi 

winaRoba, romelic unda ganisazRvros kubis an cilindris testiT, damatebiT im 

testebisa, romlebic aRwerilia TavSi “betonis testireba samuSaos Sesrulebis 

ganmavlobaSi”. rodesac xdeba yalibis mocilebisTvis minimaluri periodis 

dadgena, gaTvaliswinebuli unda iqnas betonis Sekleba da cocvadoba. 

miuxedavad zemoT Tqmulisa an inJinris Tanxmobisa, kontraqtors ekisreba sruli 

pasuxismgebloba maszed, rom uzrunvelyos yalibis moxsnis imdeni droiT 

dayovneba, romelic sakmarisi iqneba betonis Sesaferisi simtkicis misaRebad. 

formebi ise unda moSordes, rom Tavidan aviciloT dabzarva, atkeCva, aSreveba, 

kideebis an zedapiris Camotexva an sxva saxis dazianeba. Tu saWiroa xis solis 

gamoyeneba, betonisaTvis mxolod xis soli unda iqnas gamoyenebuli. dazianebuli 

betoni unda garemontdes kontraqtoris mier rac SeiZleba swrafad, magram ara 

manam, sanam mTavari inJineri ar naxavs dazianebas da daTanxmdeba aRdgeniTi samu-

Saoebis Catarebaze. 

8.11 gaangariSeba da anazRaureba 

yalibebisTvis anazRaurebis daangariSeba moxdeba yalibiT moculi farTis da 

samSeneblo naxazebze naCvenebi mosaxvis klasis mixedviT. 

anazRaureba moxdeba fasebis cxrilSi brtyeli da mrudi yalibebis zedapirebis 

kvadratuli metrisTvis mocemuli erTeuli fasebiT, romelmac unda moicvas pro-

eqtirebis, momaragebis, momsaxurebis, gapoxvis, montaJis, yvela saWiro kavisa da 

samagris, misasvleli xaraCoebis, Sida an gare 500 mm2-mde SeuRlebebis da 50 mm-

mde siganis kideebis formirebis sruli Rirebuleba. 
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formebSi mowyobili Riobebi da CaRrmavebebi, romelTa farTi 0.05 mm2-ze nakle-

bia, ar gamoakldeba anazRaurebisTvis gaangariSebul saerTo farTs. 

anazRaurebis gaangariSeba yalibebisTvis, romlebic gamoiyeneba temperaturuli 

jdomis da deformaciuli nakerebisTvis, ganxorcieldeba samSeneblo naxazebSi 

naCvenebi nakerebis farTis kvadratuli metrebiT. damatebiTi anazRaureba ar 

moxdeba samSeneblo naxazebSi naCvenebi budeebisTvis an nakerebisTvis, romlebsac 

kontraqtori umatebs Tavisi moxerxebulobisTvis. 

damatebiTi gaangariSeba anazRaurebisTvis an anazRaureba ar moxdeba 

SemdegisTvis: 

1) nebismieri saxis konstruqciuli nakerebi; 

2) uyalibo zedapirebi; 

3) mosapirkeTebeli filebi, mowyobili sriala yalibebiT da 

plinTusebi; 

4) nebismieri formebi, romlebic uaryo inJinerma da maTi Secvla; 

5) nebismieri saxis dazianeba, romelic formis moxsnisas kontraqtoris 

uyuradRebobiT moxda. 

es xarjebi Setanili unda iqnas betonis an yalibis Sesabamis erTeul fasSi. 

9 armaturis foladi 

9.1 samuSaoebis moculoba 

kontraqtorma unda moawodos, Sekras da daamontaJos armaturis foladi, ro-

gorc es aris naCvenebi armirebis naxazebSi da inJinris samSeneblo naxazebis 

safuZvelze momzadebul Reroebis cxrilSi. samuSaoebma damatebiT unda moicvan 

yvela saxis foladis mosaWeri mavTulebis, klifsebis, sayrdenebis, sakidelebis, 

gamyofebis, quroebis da sxva damxmare saSualebebis mowodeba da damontaJeba, 

romlebic saWiroa mosaxuli betonis konstruqciebis mSeneblobisTvis. 

9.2 standartebi 

Wra, moRunva, gasufTaveba, dageba da adgilze damagreba unda akmayofilebdes 

ASTM standartebs da/an eurokodis normebi (EN 10080). 

cdomilebebi aramturis mowyobisa da adgilze damagrebisas unda Seesabamebodes 

ASTM standartebs. 

im SemTxvevaSi, Tu wamoiWreba winaaRmdegoba zemoT naxseneb standartebsa da qve-

moT mocemul specifikaciebs Soris, upiratesoba specifikaciebs unda mieniWos. 
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9.3 warsadgeni dokumentebi 

samuSaoebis dawyebis Sesaxeb Setyobinebidan 5 dRis manZilze, magram mowyobilo-

bebis samuSao moedanze mowodebisa da mobilizaciamde, kontraqtorma unda waru-

dginos inJiners armirebis foladis warmoebisTvis SemoTavazebuli 

mowyobilobis srulyofili da detaluri gegmebi da aRweriloba, romelic unda 

Seesabamebodes mis winadadebaSi wardgenils da inJinersa da kontraqtors Soris 

mogvianebiT SeTanxmebul Sesworebebsa da damatebebs. 

obieqtze betonis samuSaoebis dawyebamde minimum 5 dRiT adre, kontraqtorma 

unda warudginos inJiners monacemebi armaturis foladsa da misi obieqtze 

Senaxvis pirobebis Sesaxeb. 

9.4 masalebi 

yvela gluvi armaturis Rero unda iyos rbili foladis da saSualo 

gaWimvisadmi winaRobis mqone an iseTi, rogorsac moiTxovs inJineri. 

armaturis foladis Sesakravi mavTulebi unda iyos damzadebuli Savi gamowrTo-

bili rkinisagan an sxva misaRebi tolfasi tipis, romlis diametri 1.6 mm-ze na-

klebi ar unda iyos. 

9.5 testireba 

armaturis folads Tan unda axldes qarxnis serTifikati, da inJinris moTxovnis 

SemTxvevaSi, unda Semowmdes misaReb laboratoriaSi. 

9.6 Senaxva 

armaturis foladi unda Seinaxos miwis zemoT, cal-calke kompleqtebad, zomisa 

da sigrZis mixedviT. armaturis foladi, romlis daWra an gaRunva ganxorcielda 

inJinris mier damowmebuli naxazebis Tanaxmad, unda moiniSnos naxazSi mocemuli 

Reros nomriT wyalgamZle iarliyis saSualebiT an Caidos moniSnul saTavsoSi 

da ise unda iqnas Senaxuli, rom saWiroebis SemTxvevaSi advili iyos misi gamoye-

neba an Semowmeba. 

9.7 damzadeba 

kontraqtorma unda daWras da gaRunos armaturis foladi mis mier mowodebuli 

da inJinris mier damowmebuli Reroebis cxrilis Sesabamisad. 

armatura unda daiWras da gaiRunos samuSaoebis obieqtze an mwarmoeblis qarxa-

naSi ASTM-is standartebis Sesabamisi wesiT. miuxedavad zemoTqmulisa, Reroebis 
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saRuni manqana da armaturis foladis sakmao maragi unda iyos samSeneblo moeda-

nze, raTa SesaZlebeli iyos Sesworebebis da damatebebis gakeTeba inJinris 

moTxovnis Sesabamisad. 

Reroebis gaRunva unda xdebodes civi meTodiT  50C-ze met temperaturaze. moRunva 

amaze dabal temperaturaze an cxlad moRunva dasaSvebi iqneba mxolod maSin, 

roca miRebuli iqneba foladis mwarmoeblis mier gamocemuli instruqciebis Se-

sabamisi winaswari zomebi. 

armaturis foladis xelaxali gasworeba an xelaxali gaRunva ise unda moxdes, 

rom man ar daazianos masalebi. dauSvebelia droebiTi gaRunva da Semdgomi ga-

sworeba im Reroebisa, romlebic nawilobriv betonSi arian Camagrebulni, garda 

im SemTxvevebisa, roca es miTiTebulia samSeneblo naxazebze an inJinris mier we-

rilobiTi Tanxmobaa gacemuli. Reroebi, romlebsac naxazebze miuTiTebeli Camo-

natexebi da uswormasworo zedapiri aqvT, ar SeiZleba iqnas gamoyenebuli 

armirebis Reroebi, gansxvavebiT SemaerTebeli Reroebisgan, ar unda Seikras im 

adgilebSi, romlebic ar aris naCvenebi samSeneblo naxazebze, Tu ar iqneba inJi-

nris Tanxmoba. im SemTxvevaSi, roca saWiro xdeba am SeerTebis adgilebis Se-

cvla, SeerTebis adgilis axali mdebareoba da tipi moiTxovs inJinris damowmebas. 

kontraqtors ara aqvs ufleba, raime sagani daaduRos armaturis folads, garda 

im SemTxvevebisa, rodesac aris inJinris Tanxmoba da igi mTlianad Seesabameba mi-

Rebul procedurebs. 

armaturis Reroebi, romlebic amoRebulia dawunebuli betonis konstruqciebidan, 

ar unda iqnas gamoyenebuli inJinris winaswari Tanxmobis gareSe. 

9.8 montaJi 

adgilze montaJamde, armaturis foladi safuZvlianad unda gaiwmindos zedapi-

ruli qarxnuli nafqvenisagan da Jangisagan, cximis, saRebavis da sxva zedapiruli 

nafenisagan, romelic xels SeuSlis SeWidebas. armaturis foladze daRvrili da 

gamxmari betoni unda moSordes. 

armaturis foladi, romelic garkveul samuSaoSi gamoiyeneba, unda ganTavsdes 

zustad naxazze miniSnebul adgilebSi da mtkiced unda damagrdes betonis Ca-

sxmisa da gamyarebis dros. 

armaturis foladi unda damagrdes adgilze patara betonis blokebis meSveobiT, 

foladis gamyofebiT, foladis sakidebiT, da sxva liTonis samagrebiTa da saWe-

rebiT, romlebsac misaRebad miiCnevs pasuxismgebeli inJineri. ar SeiZleba xis sa-

magrebis da gamanawileblebis gamoyeneba. yvela gadakveTa saimedod unda Seikras, 

garda im SemTxvevebisa, sadac Reroebs Soris intervali 300 mm-ze naklebia yvela 

mimarTulebiT. am SemTxvevaSi, gadakveTebi unda Seikras erTis gamotovebiT. 
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Sesakvreli mavTuli da foladis samagrebi ar unda ganTavsdes mudmivad haeris 

zemoqmedebis qveS myof zedapirebze da unda daeqvemdebaros igive moTxovnebs, 

romlebic miRebulia betonis safarisaTvis armaturis foladis SemTxvevaSi. 

armaturis safari unda iyos iseTi, rogoric naxazebzea mocemuli. 

yvela armatura unda Semowmdes adgilze da damowmdes inJinris mier, betonis da-

sxmis win. betoni, romlis dasxmac moxdeba am wesebis darRveviT, SeiZleba 

dawunebuli iqnas da saWiro gaxdes misi moSoreba. 

9.9 cdomilebebi armaturis montaJis dros 

Tu ar aris inJinris specialuri miTiTeba an naxazebSi sxvagvarad ar aris na-
Cvenebi, armaturis dagebisas dasaSvebia Semdegi cdomilebebi: 

1) damcavi safari; 

50 mm-mde safarisaTvis                               ± 6 mm 

75 mm-mde da meti safarisaTvis                          ± 12 mm an gansa-

zRvruli                         safaris 1/3, romelic ufro pataraa; 

2) intervali 

200 mm an naklebi saangariSo siRrmisaTvis   ± 10 mm 

200 mm da 2000 mm-s Soris saangariSo siRrmisaTvis  ± 15 mm 

2000 mm-ze meti saangariSo siRrmisaTvis ± 25 mm 

9.10 gaangariSeba da anazRaureba 

a – gaangariSebebi 

armaturis ReroebisTvis anazRaurebis gaangariSebisas gamoiyeneba armaturis fo-

ladis wonis fasi, romelSic aseve Sedis SemaerTeblebic, rogorc es mocemuli 

iqneba samuSaos msvlelobisas kontraqtoris mier warmodgenil  Reroebis cxri-

lSi. Reroebis cxrilSi Setanili wona gaangariSdeba erTi grZivi metri sxvada-

sxva diametris Zelebis wonis gamoyenebiT, romelic  dafuZnebulia 7.850 kg/m3 

erTeul wonaze. 

b – anazRaureba 

anazRaureba ganxorcieldeba cxrilSi Setanili erTi metruli tonis erTeuli 

fasiT, romelSic unda Sevides miwodebis, Senaxvis, Wris, moRunvis, montaJis, 

mavTulis klifsebis, saWerebis, separatorebis, kronSteinebis, gamyofi Reroebis 

da sxva samagri mowyobilobis mTliani fasi. 

damatebiTi gaangariSeba anazRaurebisTvis an anazRaureba ar moxdeba 

SemdegisTvis: 
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1) armaturis Semkvreli mavTuli; 

2) nebismieri damatebiTi armatura an SemaerTebeli, romlis gamoyenebac 

saWiro xdeba, rodesac kontraqtoris mier ganxorcielebuli Casxmis 

Tanmimdevroba ar emTxveva samSeneblo naxazebSi naCveneb konstru-

qciul nakerebs; 

3) nebismieri armaturis foladi, romelic kontraqtoris mier sakuTari 

moxerxebulobisTvis iqna gamoyenebuli,  damatebiT   samSeneblo naxa-

zebSi naCvenebisa da Reroebis cxrilSi Setanilisa; 

4) gamoyenebuli armaturis da sxva meqanikuri quroebis SeduReba; 

5) nebismieri mitanili armaturis foladis  da foladis gasinjva 

10 torkretbetoni 

10.1 samuSaoTa aRweriloba 

am nawiliT gaTvaliswinebuli samuSao moicavs: samuSao Zalas, masalebs, mowyobi-

lobebsa da momsaxurebas, dakavSirebuls torkretbetonis mowyobasTan, rac am 

kontraqtis farglebSi evaleba kontraqtors. torkretbetoni unda daisxas arse-

buli kldis an betonis zedapirebze, rogorc miwisqveSa, aseve zedapirul 

naTxarebSi, samSeneblo naxazebze naCveneb an inJinris mier miTiTebul da 

damtkicebul zonebSi. 

kontraqtorma unda SearCios narevis Semadgenloba, adgilze miitanos masalebi, 

saWiroebisamebr daasxas, gaamyaros da gamoscados torkretbetoni, raTa uzrunve-

lyos aRniSnuli zedapirebis droebiTi an mudmivi dacva, gamagreba an mopirke-

Teba. 

rodesac gaTvaliswinebulia torkretbetonis mudmivi mopirkeTebis an dacvis sa-

xiT Casxma, amgvari mopirkeTebis iseve, rogorc calkeuli fenebis sisqe, unda 

iyos iseTi, rogorc es samSeneblo naxazebSia naCvenebi an inJinris mieraa miTiTe-

buli. 

kontraqtorma unda Seqmnas torkretbetonis masalebis saTanado maragi saavario 

SemTxvevebSi gamosayeneblad. nebismieri zarali an dayovneba, gamowveuli amgvari 

masalebis deficitiT, mxolod da mxolod kontraqtoris pasuxismgeblobis sa-

gani iqneba. 
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10.2 standartebi 

torkret betoni unda Seesabamebodes ASTM da/an  evropul normebis  (EN 1504) 

moTxovnebs, da aseve Semdeg saxelmZRvanelos: evropuli specifikaciebi torkret 

betonisTvis – saxelmZRvanelo kontraqtorisTvis da specialistebisTvis. 

10.3 gansazRvrebebi 

torkretbetoni ganisazRvreba, rogorc cementis, Semavsebelis, wylis da katali-

zatorebis saTanado proporciebis narevi, Semavseblis maqsimaluri 10 mm-ze na-

klebi zomiT, safrqvevi nacmidan zedapirisken didi siCqariT mimarTuli masa pne-

vmaturad dagebuli betonis fenis misaRebad. torkretbetoni SeiZleba iyos sveli 

an mSrali narevi. is gamoiyeneba arsebuli kldis zedapirebis dacvisa da gama-

grebisaTvis da sadawneo gvirabis SerCeul monakveTebze axali mopirkeTebis 

Sesasruleblad. 

mSrali arevis wesi: cementi, Semavseblebi da katalizatori, wonis an moculobis 

mixedviT dozirebuli, mSral (mtvris warmoqmnis Tavidan acilebis mizniT sakma-

risad tenian) mdgomareobaSi guldasmiT ereva erTmaneTs da itvirTeba specialur 

danadgarSi, romelSic xdeba narevis hermetizacia, dozireba mSrali haeris 

nakadSi da milebis an Slangebis saSualebiT miewodeba saqSens, romelSic Sedis 

wylis Sxefebi narevis dasasveleblad, romelic wyvetis gareSe isxmeba adgilze. 

sveli arevis wesi: yvela masala da wyali, magram katalizatorebis gareSe, 

erTmaneTs ereva duRabis an betonis misaRebad. narevi Semdeg pozitiuri miwode-

biT an SekumSuli haeris saSualebiT gadadis saqSenSi, sadac xdeba haerisa da, 

SesaZlebelia, katalizatoris Seyvana, siCqaris gazrdis mizniT, da uwyvetad 

isxmeba adgilze. 

fena aris termini, romelic aRniSnavs torkretbetonis calkeul sisqes, romelic 

iqmneba nacmis ramodenimejer gatarebiT da gamyarebiT. 

anasxleti aris termini, romelic aRniSnavs yvela im masalas, romelic saqSenSi 

gavlis Semdeg ar magrdeba samizne zedapirze. 

10.4 warmosadgeni dokumentebi 

samuSaoebis dawyebis Sesaxeb gancxadebis gamoqveynebidan araugvianes 5 dRisa da-

samtkiceblad warmodgenili unda iqnas Semdegi dokumentebi: 

1) dawvrilebiTi cnobebi, romelic moicavs torkretbetonis arevisa da 

dagebisaTvis SemoTavazebuli mowyobilobis raodenobebsa da tipebs; 

2) SemoTavazebuli personalis kvalifikacia da gamocdileba (ostatebi, 

betonis Camsxmelebi da mowyobilobebis operatorebi); 
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3) yvela SemoTavazebuli minarevis mwarmoeblis sertifikatebi, sruli 

detalebis miTiTebiT da kontraqtoris winadadeba am minarevebis 

gamoyenebis Taobaze, operatorebisaTvis uvneblobis damamtkicebeli 

serTifikatebis CaTvliT; 

4) kontraqtoris mier SemoTavazebuli narevis proporciebi gamocdisa 

da samuSaoebis dawyebamde; 

5) dagebuli torkretbetonis fenebis sisqis kontrolisaTvis gamoyene-

buli meTodebis detaluri monacemebi (mag. kalibr-sacobebi an burRi-

lebi). 

meTodis, anu mSrali arevis an sveli arevis, SerCeva rogorc zeviTaa gansa-

zRvruli, kontraqtors miendoba. Tu kontraqtori gadawyvets sveli Serevis we-

sis gamoyenebas, man unda warudginos inJiners yvela saTanado dokumenti da cno-

bebi imis dasadastureblad, rom es meTodi aranairad ar gaauaresebs samuSaos 

xarisxsa da efeqturobas da ar gamoiwvevs Rirebulebis gazrdas. 

10.5 masalebi 

a - zogadi nawili 

Semavseblis wylis Semcveloba narevSi damatebis momentisaTvis unda iyos Rume-

lSi gamomSrali Semavseblis wonis 2%-ze naklebi. 

torkretbetonis dagebisTvis gamoyenebuli haeri unda iyos sufTa da ar unda Se-

icavdes zeTsa da sxva minarevebs. 

b – minarevebi 

Tu sxvagvarad ar aris miTiTebuli, betonis agregatebi unda Seesabamebodes ASTM 

kods. 

Semavseblebi unda iyos sufTa, myari, mkvrivi, gamZle da daufaravi masalis, unda 

hqondes tenis stabiluri Semcveloba da granulometria madozirebel danadga-

rSi moTavsebis momentisaTvis. Semavseblebi ar unda Seicavdes iseT nivTierebebs, 

romelmac SeiZleba gaauaresos narevis xarisxi, daazianos armatura an Seasustos 

SeWiduloba. saziano nivTierebebad miiCneva: Tixnari, Tixa, didRrmuliani nate-

xebi, qafisebri an minisebri fragmentebi, iseTi organuli warmoSobis masebi, ro-

goricaa humusi, fesvebi, xe, qvanaxSiri, ligniti da sxva. saeWvo SemTxvevebSi, sa-

ziano nivTierebebis zegavlenis dadgena moxdeba testirebiT. 

dauSvebelia iseTi Semavseblebis gamoyeneba, romlebic Seicaven tutis warmo-

mqmnel mineralebs. aseTi mineralebis arseboba qvebSi dadgindeba testirebiT. 

nawilakebis forma, Cveulebriv, unda iyos sferosebri an kubisebri. brtyeli an 

wagrZelebuli nawilakebis raodenoba ar unda aRematebodes wonis 25%-s. brtyel 
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an wagrZelebul nawilakad iTvleba iseTi nawilaki, romlis siganis Sefardeba 

sisqesTan da Sesabamisad sigrZis Sefardeba siganesTan aRemateba 3-s. klde, rome-

lic iSleba aseT formebad, miuxedavad gamoyenebuli damamuSavebeli mowyobilo-

bebis tipisa, ar damtkicdeba Semavseblebis damzadebaSi gamoyenebisaTvis. 

kontraqtorma unda uzrunvelyos masalis daqucmaceba da gadamuSaveba 

granulometriis da sxva moTxovnebis Sesabamisad, raTa miiRos betonis damzade-

bisaTvis saWiro Semavseblebis sruli raodenoba.  

Semavseblebis CatvirTva-gadmotvirTva, transportireba da Senaxva ise unda xde-

bodes, rom Tavisufali vardnisa da araswori gadatvirTvis gamo masalis da-

mtvrevis an abraziuli dazianebis Sedegad minimumamde iqnas dayvanili wvrili 

fraqciebis warmoSoba. zedmetad wvrili an msxvili zomis fragmentebis siWarbe 

unda aRmoifxvras dadgenili wesiT. 

kontraqtors evaleba obieqtidan yvela dawunebuli Semavseblis gatana. 

torkretbetonSi gamoyenebuli Semavseblebis gradacia unda Seesabamebodes im 

gradaciebs, romlebic dadgenilia narevis wina-samSeneblo testirebiT. gradaciis 

Secvla ar moxdeba inJinris winaswari Tanxmobis gareSe. 

anarevis momzadebisaTvis, Semavseblebis Semdegi gradaciebi iqneba aRebuli ori-

entirad, magram isini SeiZleba Seicvalos sacdeli anarevis gamocdis qvemoT mo-

yvanili Sedegebis gaTvaliswinebiT. 

 

oTxkuTxa bade  
sacris Riobi 

gatarebis %. 
(wonis mixedviT) 

  

9500 mm 100 

4.750 mm 40-50 

0.150 mm 2-10 

0.075 mm 2 

Tu samuSaoTa msvlelobisas gamoyenebuli Semavseblebis tipi (mag. wyaro, qanis 

tipi, forma) gansxvavebulia imisgan, romelic sacdeli narevis gamocdebisas iyo 

gamoyenebuli, kontraqtorma axali Semavseblebis gamoyenebiT unda daamzados 

axali sacdeli narevebi. 

g – cementi 

kontraqtorma unda miawodos Cveulebrivi portlandcementi (OPC) tutis dabali 

SemcvelobiT an dabali hidrataciis cementi, romelic Seesabameba EN normebs an 

mis eqvivalentur standartebs, damtkicebuls inJinris mier. 
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mSeneblobis adgilze mowodebuli cementis TiToeul partias unda axldes dama-

mzadeblis mier gacemuli testirebis serTifikati oTx egzemplarad. inJineri 

uflebamosilia nebismier dros damamzadeblis sawarmoSi daeswros sinjis aRe-

bisa da testirebis process. Tu miwodeba ar xdeba uSualod damamzadeblis mier, 

Sualeduri sasawyobo da miwodebis RonisZiebebi unda daamtkicos inJinerma. 

cementi, romelic ar akmayofilebs Sesabamis normebs, an dazianebulia gagzavnis, 

gadatanis an Senaxvis procesSi, dauyovnebliv unda iqnas gatanili mSeneblobis 

teritoriidan. 

cementis transportirebisa da Senaxvis yvela saSualeba unda daamtkicos inJi-

nerma da iyos advilad misawvdomi daTvalierebisaTvis. 

cementis tomrebi unda inaxebodes atmosferuli movlenebisgan dacul nagebobe-

bSi SemaRlebuli, kargi ventilaciis mqone xis iatakiT da ewyos ise, rom saWiro-

ebis SemTxvevaSi SeiZlebodes partiebis erTmaneTisagan gayofa da misi mowodebis 

Tanmimdevrobis mixedviT gamoyeneba. erTmaneTze dadebuli tomrebis simaRle ar 

unda aRematebodes 1.5 m-s. cementi ar unda inaxebodes Ria cis qveS, garda dauyo-

vnebliv gamoyenebis SemTxvevebisa da aseT dros Senaxvisas da gadatanisas da-

culi unda iyos wyalgaumtari gadasafareblebiT da SemaRlebuli iatakiT. gamo-

uyenebeli cementi kvlav unda daubrundes sawyobs. 

cementis gamoyeneba umjobesia imave TanmimdevrobiT, rogoriTac moxda misi 

obieqtze miReba. cementis Senaxvis vada Semoifargleba tomrebSi 90 dRemde. ceme-

nti, romelic inaxeboda amaze ufro xangrZlivi periodebis ganmavlobaSi, an ro-

melic SeiZleba datenianda, ar unda iqnas gamoyenebuli, garda im SemTxvevebisa, 

rodesac kontraqtori Caatarebs mis xelaxal testirebas, xolo inJineri daamtki-

cebs mis vargisianobas. ar SeiZleba natexebad qceuli cementis gamoyeneba. sxva-

dasxva qarxnis an sxvadasxva markis cementi unda inaxebodes cal-calke. 

mSeneblobis adgilze miwodebuli cementis temperatura ar unda aRematebodes 

700C-s, xolo amrevSi Cayris momentSi ar unda aRematebodes 500C-s, Tu sxva ram 

ar iqna miTiTebuli. 

mTlianad kontraqtoris pasuxismgeblobaSia am specifikaciebisa da am samuSaoe-

bis moTxovnebis Sesabamisi cementis drouli miwodeba. Sesabamisi parametrebis 

cementis arqoniT gamowveuli dagvianebebi kontraqtors samuSaos Sesrulebis va-

dis gadawevis an aqedan gamomdinare raime pretenziebis gancxadebis aranair 

uflebas ar aniWebs. 

d - minarevebi 

cementis gamagrebis dasaCqareblad anarevs unda daematos katalizatori. gamoye-

nebul minarevebs am sferoSi warmatebuli eqspluataciis sul mcire 5 wlis 

istoria unda hqondes, xolo misi misaRebloba da saWiro raodenobebi dadgi-

ndeba winasamSeneblo gamocdebis dros. is ar unda Seicavdes wyalSi xsnad qlo-
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ridebs an foladis koroziis gamomwvev nivTierebebs da ar unda iwvevdes iseT 

saziano Sedegebs, rogoricaa: dagebuli torkretbetonis daxeTqva da ganSreveba. 

Cveulebriv, torkretbetons, Tu sxvagan sxva ram ar aris miTiTebuli, unda 

hqondes qvemoT mocemuli gamkvrivebis dro da simtkice: 

1) cementis/minarevebis comis Tavdapirveli gamyareba     3 wT. 

  cementis/minarevebis comis saboloo gamyareba        12 wT. 

2) torkretbetonis 3 sT-iani simtkice         0.7 n/mm2 

  torkretbetonis 8 sT-iani simtkice        4.0 n/mm2 

  torkretbetonis 24 sT-iani simtkice             10.0 n/mm2 

minarevebis moxmareba unda aRiricxebodes yoveldRiurad. saSualo Semcvelobam 

SeiZleba miaRwios 4.5%-s, maqsimaluri Semcveloba ar unda aRematebodes cementis 

wonis 6%-s. 

e - wyali 

saimedo da adekvaturi wylis miwodeba unda iqnas uzrunvelyofili da 
SenarCundes kontraqtoris mier. wyali unda iyos sufTa da saziano raodenobiT 
ar unda Seicavdes zeTs, mJaveebs, tuteebs, Saqars, marils, lamsa da sxva orga-
nuli warmoSobis masebs. 

wyali unda Seicavdes ara umetes 1000 mg/l sulfatebs (SO4), ara umetes 100 
mg/l qloridebs (Cl), da misi simRvrivis zRvari ar unda aWarbebdes 1000 ppm. 

kontraqtori valdebulia gaecnos wylis wylis wyarosa da xarisxs. yuradReba 
unda miaqcios tbor-saleqrisa da sxva saSualebebis mowyobis moTxovnebs, 
romelic SesaZloa mas moeTxovos. 

10.6 moTxovnebi narevis Semadgenlobisa da xarisxisadmi 

kontraqtorma ise unda moamzados narevi, rom is pasuxobdes simtkicis miTiTe-

bul parametrebs. narevebs daamtkicebs inJineri. 

kontruqciuli an mosaxvis torkretbetonisTvis kumSvisadmi kuburi simtkice 28-e 

dRes  unda iyos 35  n/mm2. kumSvisadmi simtkicem 7 dRis Semdeg unda miaRwios 28 

dRisTvis dadgenili simtkicis 70%-s. 

narevebi unda iyos imgvari, rom Semavseblis gradacia da cementis Semcveloba 

dagebis Semdeg iyos iseTi, rogoric sacdeli panelebidan aRebuli, damtkice-

buli sasinji narevebis gamoyenebiT damzadebuli nimuSebis Semavseblis gradacia 

da cementis Semcveloba. yvela Semadgeneli komponenti erTnairad unda gaifa-

ntos mTel narevSi.  
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betonis 

klasi 

Semavse-

blis maqs. 

zoma (mm) 

nominaluri 

OPC Semcve-

loba1/ (kg) 

simtkice 

28-e dRes 

(n/mm2) 

maqsimaluri 

wyal/cementis 

fardoba 

mdebareoba 

C-35 10 400 35 0.45 
gvirabis TaRi 

da kedlebi 

cxrili 10-1: torkret-betonis saorientacio recepti 

narevebSi wylis Semcveloba SezRuduli unda iyos, raTa Tavidan iqnas acile-

buli torkretbetonis Camococeba. wylisa da cementis Sefardeba dagebul to-

rkretbetonSi unda iyos 0.32-0.45. 

inJineri itovebs uflebas, samuSaoTa mimdinareobisas, nebismier dros, kontra-

qtors misces miTiTeba, rom man cvalos torkretbetonis Semadgenlebis propo-

rciebi an daukveTos Semdgomi sacdeli dagebebi, raTa uzrunvelyos saTanado si-

mtkiceebis SenarCuneba. 

10.7 gamocda 

narevis Semadgenlobis damtkicebisTvis kontraqtori moamzadebs aranakleb sam 

sacdel panels, inJinris mier TiToeuli anarevis gamosacdelad, Tavdapirvelad 

minimum 5 dRiT adre torkretbetonis dagebis samuSaoebis dawyebamde. danamatebSi 

an mowyobilobebSi nebismieri Semdgomi cvlilebisaTvis inJinerma SeiZleba mo-

iTxovos axali testireba. yvela gamocda unda Catardes torkretis sacdeli pa-

nelebidan aRebuli nimuSebis momzadebisa da testirebis ASTM standartuli 

wesis C 1140-is mixedviT. 

xarisxis regularuli kontrolis mizniT, mosawodebeli panelebis raodenoba da-

sagebi torkretbetonis yoveli 200 m3-sTvis unda iyos 3. 

narevis Semadgenlobis damtkicebisaTvis da regularuli xarisxis kontrolisa-

Tvis gankuTvnili sampaneliani kompleqtebi unda moicavdnen TiTo-TiTo Sesxmas 

horizontalur zedapirze daRmavali mimarTulebiT, daxril an vertikalur zeda-

pirze, da horizontalur zedapirze  aRmavali mimarTulebiT. 

sacdeli panelebi, torkretbetonis xarisxis kontrolisaTvis da danamatebis Se-

sabamisobis gansazRvrisaTvis, unda damzaddes aq moyvanili wesiT da inJinris mo-

Txovnis Sesabamisad. 
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kontraqtors evaleba yvela danadgaris, masalisa da aucilebeli daxmarebis mi-

wodeba da yvela aucilebeli samuSaos Sesruleba torkretbetonis saCvenebeli 

sacdeli panelebis dasamzadeblad. 

gamosacdeli panelebi miRebuli unda iqnas damowmebuli 1 m2 X 80 mm siRrmis 

xisti fuZis mqone xis CarCos damagrebiT kldis iseT adgilze, romelic torkre-

tbetoniT dasamuSaveblis analogiuri iqneba, an sxva damtkicebul alternatiul 

zedapirze, CarCos dasvelebiT da torkretbetonis dagebiT CarCoTi Semofa-

rglul farTobze ise, rogorc aq aris aRwerili da imave asarevi da damgebi mo-

wyobilobebis gamoyenebiT, romelic samuSaoebis warmoebisas iqneba gamoyenebuli. 

yvela panelis minimaluri sisqe unda iyos 80 mm da unda damzaddes inJinris Ta-

ndaswrebiT. panelebi xelSeuxebeli darCeba dagebis adgilze, vidre ar moxdeba 

saboloo gamkvriveba. 

saboloo gamkvrivebisTanave kontraqtori dauyovnebliv gadaitans sacdel pane-

lebsa da nimuSebs laboratoriaSi, damzadebis Semdeg aranakleb ori saaTisa da 

araugvianes rva saaTisa iseTnairad, rom panelebi aranairad ar daziandes. 

torkretbetonis simtkicis zRvari kumSvaze unda ganisazRvros sacdeli panele-

bidan uSualod testirebamde amoRebuli sacdeli 76 mm-iani cilindrebis 

testirebiT, risTvisac  Camagrdeba da gamoicdeba betonis cilindruli nimuSebis 

kumSvisadmi simtkicis ASTM standartuli testirebis C 39 meTodiT. 

gamocdis Sedegebs Cautardeba statistikuri analizi. Sedegebi Sesabamisi unda 

iyos  saSualo 28-e dRisTvis  kumSvisadmi winaRobisa, romelic saWiroa imisa-

Tvis, rom testebis kumSvisadmi simtkicis dadgenil zRvarze dabla vardnis 

albaToba SeizRudos erTamde yoveli xuTi testidan,  15%-iani cvalebadobis ko-

eficientiT narevis Semadgenlobis dasamtkicebeli testisaTvis da 20%-iani 

cvalebadobis koeficientiT - xarisxis kontrolis testebisaTvis. Tanmimdevro-

biT Catarebuli nebismieri eqvsi testis saSualo Sedegi ar unda iyos dadgenil 

kumSvisadmi simtkicis dadgenil zRvarze naklebi. 

10.8 mowyobiloba 

samuSaos Sesasruleblad gamoyenebuli iqneba mxolod inJinris mier damtkice-

buli Tanamedrove, gamarTulad moqmedi Semrevi, mimwodebeli da damgebi mowyobi-

lobebi. 

kompresori uzrunvelyofs haeris  miwodebas, romelic sakmarisia samuSaos yvela 

nawilisTvis saqSenSi nakadis sakmarisi siCqaris SenarCunebisTvis da 

saWiroebisas, anasxletebis mosaSoreblad gankuTvnili SekumSuli haeris mimwo-

debeli milakis imavdrouli muSaobisTvis. 

misawodebeli mowyobiloba unda iyos pnevmaturi miwodebis, xolo sveli are-

visTvis, pozitiuri miwodebis tipis. mas unda SeeZlos erTgvarovnad Sereuli 
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uwyveti Tanabari nakadis saTanado siCqariT gamoSveba gamomSvebi saqSenidan samu-

Sao ubnebis nebismier simaRleze. 

mimwodebeli mowyobilobebi guldasmiT unda gaiwmindos TiToeuli cvlis bo-

los. mowyobilobebis nawilebi, gansakuTrebiT saqSenis milisi da wylis rgoli, 

regularulad unda Semowmdes da saWiroebisamebr Seicvalos. 

gamomSvebi saqSeni, gankuTvnili mSrali Serevis procesisaTvis, unda iyos aRWu-

rvili wylis daWirxvnis meqanikuri sistemiT (wylis rgoli) Semavseblisa da ce-

mentis narevisaTvis wylis Tanabrad misawodeblad. wylis saketi advilad regu-

lirebadi unda iyos, raTa SesaZlebeli iyos wylis raodenobis cvla da mosaxe-

rxebeli iyos muSisTvis. 

wylis wneva erTsa da imave doneze unda iqnas SenarCunebuli da unda iyos sa-

eqspluatacio wnevaze sul mcire 1 bariT meti da sakmarisi saimisod, rom nebi-

smier dros uzrunvelyos saTanado hidratacia. 

saqSens unda SeeZlos konusuri formis erTgvarovani nakadis miwodeba. am nakadis 

gamrudebis gamosworeba moxdeba saqSenis daTvalierebiT da defeqturi nawilebis 

Secvlis gziT gaumarTaobis aRmofxvriT, Semdgomi samuSaos gagrZelebamde. 

10.9 muSaxelis kvalifikacia 

saqSenis operator muSas unda hqondes msxvilSemavsebliani torkretbetonis da-

gebis  gamocdileba  an unda muSaobdes instruqtoris an ostatis uSualo zeda-

mxedvelobis qveS, romelsac amgvari gamocdileba gaaCnia. TiToeulma brigadam 

unda SesZlos misaRebi kvalifikaciis warmoCena vertikalur da zeda sacdel pa-

nelebze torkretbetonis dagebisas, vidre daiwyeba sawarmoo samuSaoebi. samuSa-

oebze dasaqmdeba mxolod damtkicebuli brigadebi. 

torkretbetoni unda Sedgebodes mWidro erTgvarovani betonisagan, romelSic ar 

iqneba CarTuli msxvili anasxletebi da romlis fenebs Soris kavSiri ar iqneba 

gamokveTilad susti. saqSenis operatorma unda daagos erTgvarovani da zRvrul 

mniSvnelobasTan miaxloebuli yvelaze plastikuri konsistenciis torkretbe-

toni. saqSeni unda mdebareobdes winaswar gansazRvrul distanciaze da iseT po-

ziciaSi, rom masalis gamomavali nakadi dasafar zedapirs ecemodes rac Se-

iZleba axlos da swori kuTxeebiT. 

10.10 zedapiris momzadeba  

rodesac torkretbetoni unda moewyos kldovan zedapirebze, es ukanasknelni 

unda momzaddes zedapiris minimaluri afxekiT da Semdeg sufTa wyliT gare-

cxviT. rodesac torkretbetoni unda daigos betonis zedapirebze, kerZod, roca  

damatebiTi mopirkeTeba ewyoba sadawneo gvirabSi, zedapiri wylis WavlebiT gu-
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ldasmiT gaiwmindeba narCenebisagan da nebismieri warmoSobis nadebisagan (orga-

nuli, danaleqi, Zveli cementis xsnari da a.S.). yvela zedapiri unda iyos sveli 

da sufTa, xolo torkretbetoniT ukve mopirkeTebuli zedapiri, romelzec meore 

torkretbetonis fena unda daedos, torkretbetonis dagebis momentisaTvis unda 

iyos anasxletisagan gasufTavebuli. torkretbetonis dagebis win zedapiri unda 

iyos notio. 

iq, sadac wyali moJonavs kldidan an betonidan, romelzec unda daigos torkre-

tbetoni da wylis SeCereba ver xerxdeba mxolod torkretbetonis dagebiT, 

wylis mocileba teritoriidan unda moxdes an sicarieleebis plastikuri masa-

liT SevsebiT an kidev milebiT, RarebiT an sxva saSualebebiT gadagdebis gziT 

ise, rom torkretbetoni wylis Jonvis, hidrostatikuri dawnevis an eroziis mo-

qmedebisgan xelSeuxebeli darCes. 

torkretbetonis fenas, romelzec dauyovnebliv unda iqnas dadebuli Semdegi 

fena, jer unda mieces Tavdapirveli gamyarebis saSualeba. torkretbetonis fena, 

romelic saboloo gamkvrivebis Semdeg unda daifaros Semdegi feniT, unda Camo-

ixvetos, Camoirecxos an inJinrisTvis misaRebi sxva saSualebiT Camoscildes ce-

mentis wveni, WuWyi an sxva mosacilebeli elementebi da anasxleti. 

torkretbetonis zedapirebi unda darCes notio, vidre ar daigeba torkretbeto-

nis Semdegi fena an ar Sesruldeba betonis gamyarebis procesisadmi am nawiliT 

gaTvaliswinebuli moTxovnebi. 

10.11 Sereva da dageba 

arevamde torkretbetonis komponentebis wonis mixedviT dozireba guldasmiT 

unda moxdes. Semavseblebi wylis damatebis gareSe guldasmiT unda airios damgeb 

mowyobilobebSi moTavsebamde. anarevebi, romlebic ar daigeba cementis damatebi-

dan 60 wuTis ganmavlobaSi, dawunebuli iqneba. damaCqarebeli minarevebis propo-

rciebi zustad unda iqnas daculi. 

torkretbetonis nebismieri fenis minimaluri sisqe unda iyos 25 mm. nebismier 

adgilze dagebuli torkretbetonis nebismieri fenis maqsimaluri sisqe unda iyos 

50 mm. mowyobili torkretbetonis maqsimaluri saerTo sisqe ar unda 

aRematebodes 500 mm. 

inJineri Seamowmebs zedapirebs torkretbetonis dagebamde. aseTi Semowmebis safu-

Zvelze, inJinerma SeiZleba moiTxoos zedapirebis dauyovnebliv dafarva torkre-

tbetoniT. aseT SemTxvevaSi torkretbetoni unda daigos 4 saaTis ganmavlobaSi. 

Ria samuSaoebis adgilze torkretbetonis dageba ar moxdeba maSin, rodesac ami-

ndis araxelsayreli pirobebis gamo torkretbetonis dageba araefeqturia, garda 

im SemTxvevebisa, rodesac uzrunvelyofilia samuSao ubnis gadaxurva, vidre to-

rkretbetoni sakmarisad kargad ar gamyardeba da dazianebisagan daculi gaxdeba. 
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kontraqtori daamuSavebs muSaobis meTodebs da operaciebs, raTa miRweul iqnas: 

1) minimaluri anasxletis warmoqmna; 

2) Tanabrad mosworebuli zedapiri;  

3) aranairi sicarieleebi torkretbetonSi; 

4) minimaluri raodenobis naxeTqebis warmoqmna; 

5) torkretbetonis kargi SeWideba zedapirTan 

saqSenTan masalis nakadi unda iyos uwyveti da erTgvarovani da yovel mocemul 

adgilze betonis dagebis siswrafec unda iyos agreTve erTnairi. liTonis 

naWrebi, qviSis laqebi, sveli adgilebi an sxva defeqtebi unda aRmoifxvras da 

gamoswordes aq aRniSnuli wesiT. 

gamoyenebuli iqneba fenis sisqis dadgenis iseTi damtkicebuli meTodi, rogori-

caa kalibr-sacobebi an WaburRilebi. 

vertikalur an damrec zedapirebze, torkretuli betonis dagebis dawyeba saWi-

roa yvelaze dabali wertilidan, xolo torkretbetonis fena unda igebodes ho-

rizontalur zolebad, vidre mTeli zedapiri ar daifareba. 

rogorc wesi, torkretbetonis dagebis Semdeg aucilebelia sadrenaJo 

WaburRilebis gaburRva. magram iq, sadac sadrenaJo WaburRilebi ukve gaburRu-

lia kldeSi, romelzedac unda daigos torkretbetoni, kontraqtori yvela auci-

lebel zomas miiRebs aseTi WaburRilebis dagmanvis sawinaaRmdegod. 

rodesac torkretbetonis dageba unda moxdes arsebul konstruqciebTan siaxlo-

ves, kontraqtorma unda uzrunvelyos konstruqciis sruli dauzianebloba da ko-

nstruqciebis zedapirebis dacva torkretbetonis dagebamde da mis Semdeg. 

nebismier ubanze torkretbetonis dageba CaiTvleba damTavrebulad, rodesac to-

rkretbetoni amoyvanili iqneba miTiTebul sisqemde. naxazebze miTiTebuli 

torkretis sisqe unda iyos minimaluri sisqe nebismier damuSavebul ubanze, gamo-

Sverili kldis gamoklebiT, romlis zomebic gegmaSi ufro naklebia torkretbe-

tonis miTiTebul sisqeze. aseT SemTxvevaSi minimaluri safari unda iyos 30 mm. 

10.12 anasxleti  

anasxletis raodenoba minimumamde unda iqnas dayvanili da eqvemdebarebodes 

uwyvet monitorings. gansakuTrebuli sifrTxilea gamosaCeni, rom anasxleti ar 

dagrovdes kedlebis da iatakebis SeerTebis adgilebSi rogorc miwisqveS, aseve 

zedapirze. 

nebismier mimdebare teritoriaze torkretbetonis dagebamde unda moxdes 

anasxletis mocileba da gatana. dauSvebelia anasxletis xelaxali gamoyeneba. 

kontraqtorma yvela Rone unda ixmaros, raTa minimumamde daiyvanos anasxletis 

raodenoba. Tu inJineri CaTvlis, rom anasxleti Warbi raodenobisaa, man SeiZleba 



Jinvalhesis gamyvani gvirabi 

Jinvalhesis gamyvani gvirabis reabilitacia faza - 5 

satendero dokumentacia 

  

5661/4001                                                                                                                                                                        54                      

 

 

mosTxovos kontraqtors narevis kompoziciis an dagebis wesis gadasinjva an sxva 

mizanSewonili RonisZiebis gatareba anasxletis Sesamcireblad, magaliTad, ja-

Wviseburi badis dageba Tavdapirvel zedapirze, SeWidebis gazrdis mizniT. 

10.13 dacva, gamyareba da damuSaveba 

axladdagebuli torkretbetonis zedapirebis dazianebisagan dacvis mizniT saWi-

roa maTi dacva wylisagan. 

rodesac torkretbetonis romelime fenis zedapirze warmoiqmneba pirveli 

mSrali laqebi, saWiroa misi dasveleba wylis WavliT yovel 4 saaTSi erTxel an 

sxvagvarad gamyareba minimum 7 dRis ganmavlobaSi inJinrisaTvis misaReb kondici-

amde.  

10.14 remonti 

torkretis Semdegi fenis dagebamde wina fena unda Semowmdes uswormasworobaze. 

kontraqtorma unda gamoasworos uswormasworo, qviSiani, dabzaruli an aSreve-

buli monakveTebi da yvela sxva monakveTi, sadac inJinris azriT, torkretbetoni 

defeqtiania. amisaTvis saWiroa torkretbetonis mocileba kldis, betonis an to-

rkretbetonis saRi zedapiris gamoCenamde, zedapiris momzadeba aq miTiTebuli 

wesiT da am monakveTze torkretbetonis xelaxali dageba inJinrisaTvis damakma-

yofileblad. 

10.15 dasaSvebi gadaxrebi 

Sxefbetonis zedapiris mosworeba unda iyos iseTi tipis, rogorc aRwerilia 

mocemuli specifikaciebis TavSi 7.10. 

10.16 gazomva da gadaxda 

a – zogadi nawili 

anazRaurebis gaangariSeba moxdeba dagebuli torkretbetonis moculobis mixe-

dviT, romelic iangariSeba Semdegnairad: dagebuli torkretbetonis gazomili 

farTobi gamravlebuli naxazebze naCveneb an inJinris mier miTiTebul sisqeze. 

gruntis zedapiris damuSavebis samuSaoebis asanazRaurebeli farTi ganisa-

zRvreba rogorc saSualo damuSavebuli zedapiris sibrtyis paralelurad 

dagegmilebuli (proeqcirebuli) sibrtye. 
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gadaxda moxdeba ganfasebebSi Setanili yovel kuburi metris erTeuli fasiT, 

romelmac unda moicvas Semdegis (da ara mxolod Semdegis) mTliani Rirebule-

bebi: 

1) yvela muSaxeli, danadgari da masala, cementis CaTvliT; 

2) yvela masalis Senaxva, dozireba da areva, wylis mowodeba, zedapi-

rebis momzadeba da gasufTaveba; 

3) fenis sisqis kontrolis mizniT kalibr-sacobebis ganTavseba; 

4) torkretbetonis dageba, anasxletebis CaTvliT; 

5) droebiTi dacva, gamyareba da gamocda; 

6) masalebis gamocdasTan dakavSirebuli yvela RonisZieba. 

naxazebze miTiTebuli an inJinris mier dadgenili torkretbetonis sisqis 

gadaWarbebiT kontraqtoris mier dagebuli torkretbetoni ar anazRaurdeba. 

b - masalebi 

am nawilSi miTiTebuli 400 kg/m3 cementis nominaluri SemcvelobisaTvis calke 

gadaxda ar moxdeba. 

katalizatorebis an sxva minarevebisaTvis damatebiTi gadaxda ar iwarmoebs da 

maTi Rirebuleba Setanili unda iqnas torkretbetonis  erTeul fasSi. 

11 burRva da cementacia  

11.1 samuSaoebis moculoba 

am nawilSi mocemuli samuSao moicavs mTlianad muSaxels, masalebs, operaci-

ebsa da aucilebel momsaxurebas, romelic saWiroa WaburRilebis mosawyobad, 

da gvirabidan WaburRilebis cementacia naxazze naCveneb an inJinris mier miTi-

Tebul adgilebSi. 

burRvis samuSaoebi moicavs Semdegs: saZiebo burRilebis gaburRva da 

burRilebis gaburRva sakontaqto (Semavsebeli) cementaciisaTvis. 

cementaciis samuSaoebi moicavs kontaqtur cementacias, 0.5 mpa-mde dawneviT be-

tonsa da kldes Soris arsebuli sicareelebi Sesavsebad. 
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11.2 ganmartebebi 

cementacia ganimarteba, rogorc Sesaferisi tumbos gamoyenebiT da 

WaburRilebis sistemis gamWolad cementisa da wylis narevis sxva saWiro da-

namatebTan, qviSasTan, bentonitTan da widasTan, wvril fraqciebTan erTad an 

sxva msgavsi damowmebuli narevis gadaxsnilSi an kldis masaSi an kldisa da be-

tonis kontaqtis adgilebSi wnevis qveS daWirxvna. sacementacio xsnarebi iyofa 

myar da aramyar narevebad. 

arastabiluri narevebi warmoadgens wyalSi cementis martiv suspenzias. es su-

spenziebi homogenuria, vidre moZraobaSi imyofeba, xolo moZraobis SewyvetisTa-

nave iwyeba daleqva. 

stabiluri narevebi warmoadgens koloidur suspenziebs, gaxsnils wyalSi, rome-

lTa nawilakebis zoma imdenad mcirea, rom cementaciis mimdinareobisas mniSvne-

lovan daleqvas ar aqvs adgili. narevi iTvleba stabiluri, rodesac siblante 

ar aRemateba 5%-s ori saaTis Semdeg. 

sakontaqto cementacia aris burRvebisa da cementaciis dabali wnevis pirobebSi 

Catareba, raTa Seivsos sicarieleebi betonsa da kldis zedapirs Soris. 

Ria bolos gamorecxva aris burRilis ZirSi wylis an wylisa da haeris nakadis 

SeSxurebiT da siTxisa da Sewonili masalis burRilis zemoT dabrunebiT bu-

rRvis narCenebis da nagavis WaburRilidan mocileba. 

sacementacio wneva niSnavs sacementacio xsnaris Seyvanis wnevas, gazomils Wabu-

rRilis yelTan axlos ganlagebuli uaxloesi manometriT burRilSi sacementa-

cio xsnaris Catumbvis dros. 

warmatebuli mierTeba niSnavs yvela operaciis Sesrulebas, romelic aucilebe-

lia pakeris sworad ganTavsebisaTvis, romelsac SeuZlia moTxovnili wnevis Se-

narCuneba gaJonvis an wnevis danakargebis gareSe, wyaldawneviT testirebis an 

maqsimalur zRvramde cementaciis ganmavlobaSi. 

sacementacio xsnaris miReba an sacementacio xsnaris STanTqma aris WaburRilSi 

Catumbuli masalebis raodenoba gamosaxuli mSrali cementis kilogramebSi 

grZiv metrze. 

wylisa da cementis proporcia aris wylis masis Sefardeba cementis masasTan. 

11.3 warsadgeni dokumentacia 

A - burRva 
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burRvebis (da/an sacementacio samuSaoebis) dawyebamde romelime samuSao ubanze, 

kontraqtorma amis Sesaxeb unda Seatyobinos inJiners da burRvebisa da/an sace-

mentacio samuSaoebis gegma gasacnobad gadasces 5 dRiani vadis gaTvaliswine-

biT. rogorc ki daiwyeba samuSaoebis warmoeba, burRvebis da/an cementaciis ge-

gma SesaZloa Sesabamisad Sesacvleli Seiqnas inJinerTan konsultaciiTa da 

misi miTiTebiT. kontraqtori mzad unda iyos da hqondes saTanado aRWurviloba 

burRvis da sacementacio samuSaoebSi cvlilebebis gansaxorcieleblad. 

kontraqtorma unda miawodos inJiners dokumentacia (velze mis dagegmil 

gamoyenebamde) saburR wyalSi gamoyenebisaTvis SemoTavazebuli yvela Semavse-

blis sacementacio xsnaris anarevze zemoqmedebis Sesaxeb. arc erTi danamatis 

gamoyeneba ar moxdeba inJinris mier misi winaswar damtkicebis gareSe. 

kernis amoRebiT yoveli burRvis Sesrulebidan 24 saaTis ganmavlobaSi kontra-

qtori inJinris mier damtkicebuli formiT warudgens mas WaburRilis teqnikuri 

monacemebis Jurnals. Jurnali unda iyos misaReb standartTan SesabamisobaSi da 

unda Seicavdes Semdegs: 

1) burRvis dawyebisa da damTavrebis TariRi; 

2) WaburRilis nomeri; 

3) WaburRilis mdebareoba, daxriloba, mimarTuleba da sigrZe; 

4) gamoyenebuli burRsatexisa da kernamomRebis tipi da diametri. 

gamoyenebis SemTxvevaSi, saburRi danadgaris tipi, samagri milis 

sigrZe da diametri; 

5) wylis wnevis gazomvebi, maT Soris gazomvebis Catarebis TariRebi da 

dro; 

6) filtraciaze gamocdisa da WaburRilebis sxvagvari gamocdebis Cata-

rebis SemTxvevaSi, maTi Sedegebi; 

7) burRvis Canawerebi ZiriTadi parametrebis miTiTebiT (SeRwevadobis 

xarisxi, burRis brunvis siCqare da Tanabroba, brunvis Zala, sabu-

rRe xsnaris nakadi, wneva da a.S.) da burRvis mimdinareobaze mburRa-

vis dakvirvebis Sedegebi; 

8) TiToeuli kernis daSvebis sigrZe, aRdgenili kernis sigrZe an pro-

centuli sidide, an orive, kernis danakargebis adgilmdebareoba da 

mizezebi; 

9) saburRi xsnarisa da talaxis Tvisebebis yvela cvlileba, xolo im 

SemTxvevaSi, Tu saburRi xsnari daikarga (nawilobriv Tu srulad), - 

niSnuli da siRrme, romelzedac amas adgili hqonda; 

10) mburRavis mier burRvisas warmoSobili movlenis bunebis interpre-

tacia da aRwera; 
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11) qvabulebis, nakerebis, napralebis, susti an Camotexili qanebis, ceme-

ntaciis niSnebis mdebareoba da tipi, Sevsebulia Tu Riaa, da yvela 

sxva dakvirvebis Sedegi, romelsac SeuZlia damatebiTi informaciis 

mocema saZiebo burRvasTan dakavSirebiT; 

12) mburRavebisa da inspeqtorebis gvarebi. 

inJinris moTxovnis SemTxvevaSi kontraqtori uzrunvelyofs daxmarebas kernis 

aRwerisas, kerZod, kernis yuTebSi Cawyobis, gadaadgilebisa da kernebis gasu-

fTavebisas. 

TiToeuli WaburRilidan amoRebuli kerniani yuTebis feradi fotoebi WaburRi-

lis amoRebidan 5 dRis vadaSi 3 egzemplarad unda waredginos inJiners. 

im SemTxvevaSi, Tu kontraqtori apirebs saburR xsnarSi danamatis gamoyenebas, 

man sul mcire 5 dRiT adre mainc dasamtkiceblad unda gaugzavnos inJiners Se-

tyobineba da danamatis nimuSi. 

B - cementacia 

cementaciis samuSaoebis dawyebamde sul mcire 5 dRiT adre kontraqtorma dasa-

mtkiceblad unda waradginos sruli detaluri winadadebebi da detaluri gegma 

cementaciisaTvis, mis mier SemoTavazebuli RonisZiebebis, yvela mowyobilobis, 

xelsawyosa da sacementacio masalis specifikaciebis, personalis kvalifikaciis 

da gamocdilebis CaTvliT. 

cementaciis mTliani programa SemuSavdeba kontraqtorisa da inJinris erTo-

blivi ZalisxmeviT. sacementacio narevebi, wnevebi, tumbvis normebi da Tanmimde-

vroba eqvemdebareba SerCevas da SesaZlebelia maTi modificireba samuSao piro-

bebisadmi misadagebis mizniT. sacementacio samuSaoebi unda daigegmos imgvarad, 

rom maTi Sesruleba SesaZlebeli iyos damtkicebuli gegmis mixedviT, sxva 

samuSaoebTan erTad. sacementacio programis modifikaciebi ganxorcieldeba 

inJinris miTiTebiT. 

cementaciis TiToeuli fazis win kontraqtori dasamtkiceblad warmoadgens 

gansazRvruli sacementacio samuSaoebis detalur programas mis mier SemoTava-

zebuli meTodebisa da sacementacio anarevebis detalebis Sesaxeb informaci-

asTan erTad. arc erTi sacementacio samuSao ar unda Sesruldes inJinris 

winaswari werilobiTi dasturs gareSe. 

sacementacio samuSaoebis Sesrulebisas kontraqtori gamudmebiT awarmoebs sa-

cementacio operaciebis ZiriTad parametrebs (wneva, sacementacio xsnaris na-

kadi, dro). cementaciis es monacemebi Setanili iqneba damtkicebul formaSi da 

yovelkvireulad waredgineba inJiners. wylis dawnevis testirebis da sacementa-

cio xsnaris Casxmis Sedegebi warmodgenili unda iyos rogorc cxrilis, aseve 

grafikebis saxiT. Canawerebi unda Seicavdes Semdegs: 

1) WaburRilebis raodenoba da adgilmdebareoba; 
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2) wylis dawneviT testirebis Sedegebi; 

3) cementaciis meTodi; 

4) cementaciis dawyebisa da sacementacio samuSaoebis TiToeuli cvli-

lebis TariRi da dro; 

5) uwyveti cementaciis Canawerebi, Catumbvis da sacementacio wnevis 

fardoba (da manometris anaTvali) drosTan dakavSirebiT; 

6) wyal-cementis fardoba da misi variaciebi; 

7) gamoyenebuli cementis, qviSis, damatebebisa raodenobebi cal-calke; 

8) kavSirebi, Tuki aseTi arsebobs, sxva burRilebsa da napralebTan, 

iseve, rogorc wylis an sacementacio xsnaris zedapirze gamoJonvis 

adgilebi; napralis adgilmdebareoba, misi plastikuri masaliT Se-

vsebis xerxi da warmatebis xarisxi unda aRiweros da zedapiruli 

filtraciis TiToeuli adgilis miaxloebiTi mdebareoba da ganSto-

eba unda aRiricxos yvelgan, sadac is Tavs iCens; 

9) Sesrulebis dro; 

10) pasuxismgebeli brigadiris gvari. 

inJineri uflebas itovebs saWiroebisamebr moiTxovos warsadgen dokumentebSi 

CasarTavi damatebiTi informacias. 

11.4 mowyobilobebi 

A – saburRi mowyobilobebi 

yvela saburRi mowyobiloba unda iyos im tipis, simZlavris da iseT meqanikur 

mdgomareobaSi, romlis saSualebiTac SesaZlebelia kontraqtiT moTxovnili bu-

rRvebis Catareba da unda eqvemdebarebodes inJinris mier damowmebas. 

kontraqtors samSeneblo moedanze unda hqondes sakmarisi raodenobis saburRi 

danadgarebi, raTa droulad SesZlos samuSaoebis Sesruleba. saburRi danadga-

rebi unda iyos karg samuSao mdgomareobaSi da uzrunvelyofdes samuSaoebis 

damakmayofilebel warmarTvas. dauSvebelia miwisqveSa samuSaoebisaTvis saburRi 

mowyobilobebis muSaobisaTvis Sigawvis ZravebiT. 

saburR mowyobilobebs unda SeeZloT nebismieri kuTxiT burRva zeviT an qveviT 

da unda hqondeT Semdegi SesaZleblobebi: 

1) saZiebo WaburRilebi 5 m-mde; 

2) burRva sakontaqto cementaciisaTvis 1m mosaxvis Semdemdeg. 
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gamoyenebuli iqneba mbrunavi da dartymiTi tipis standartuli saburRi mowyo-

bilobebi, raTa burRvebi Sesruldes aq moyvanili wesiT an inJinris moTxovnis 

Sesabamisad. dartymiTi burRvis mowyobilobebi aRWurvili iqneba wylis menjiT 

burRvis dros WaburRilebis ganuwyveteli gamorecxvisaTvis. 

sazogadod, dartymiTi burRvebi Catardeba mxolod sakontaqto cementaciis 

dros. inJinerma SeiZleba moiTxovos zogierTi sacementacio WaburRilisa da 

wnevis ganmtvirTavi WaburRilis gaWra dartymiTi burRebis gamoyenebiT. mbru-

navi tipis manqanebs unda SeeZloT 76 mm zomis burRilebis gaWra kernis orma-

gmiliani amomRebebis gamoyenebiT, romelTac SeuZliaT susti an myife qanebidan 

kernis maqsimaluri amoReba. mowyobilobebi da brigada adgilze mzadyofnaSi 

unda iyvnen, rodesac inJineri moiTxovs WaburRilebis gaburRvas. yvela aseTi 

kerni saTanadod unda iqnas Senaxuli xis yuTebSi da Cautardes karotaJi Sesa-

mowmeblad.  

saburRi danadgarebi unda iyos mobiluri da gvirabis zomebisaTvis Sesaferisi.  

kontraqtorma samSeneblo teritoriaze unda iqonios sxvadasxva tipisa da zo-

mis burRebis (saburRi Tavaki) didi maragi, raTa SeZlos samuSaoebis warmoebis 

periodSi sxvadasxva Semxvedri masalis optimaluri gaburRva, agreTve, unda 

hqondes sakmarisi raodenobis saburRi Stangebi da sxvadasxva diametris samagri 

milebi, raTa uzrunvelyos Sesaferisi ganSladoba da WaburRilebis mdgradoba. 

kontraqtorma unda moawodos mzomi mowyobilobebi, WaburRilebis faqtobrivi 

daxrilobisa da sworxazovnobis Sesamowmeblad. 

B – sacementacio mowyobilobebi 

samuSaoebis Sesasruleblad gamoyenebuli unda iyos mxolod Tanamedrove, gama-

rTulad momuSave, inJinris mier damtkicebuli sacementacio mowyobilobebi da 

maTze imuSavebs kvalificiuri da gamocdili personali. es gansakuTrebiT mni-

Svnelovania qimiuri nawarmis gamoyenebis SemTxvevaSi. 

sacementacio samuSaos Sesasruleblad saWiro mowyobilobebi unda moicavdes 

amrevebs, cementis xsnaris tumboebs, pakerebs, milebs, sacementacio xazebs, 

fitingebs, manometrebs, ganaTebis qselebs, gadasatan sacementacio ficarnagebs 

da sxvadasxva maragebs. mSeneblobis grafikis Sesasruleblad aucilebelia sa-

kmarisi raodenobis sacementacio mowyobilobebis mowodeba da TiToeul dana-

dgars unda SeeZlos sxvadasxva siblantis cementis xsnaris damakmayofilebel 

doneze miwodeba, areva, Catumbva da SeSxureba, rogorc aq aris gansazRvruli. 

mowyobilobebi yovelTvis unda iyos karg samuSao mdgomareobaSi, xolo yvela 

sacementacio WaburRili, romelic dakarguli an dazianebulia mowyobilobebis 

meqanikuri dazianebis an cementis xsnaris arasakmarisi miwodebis gamo, kontra-

qtorma, yovelgvari damatebiTi anazRaurebis gareSe, unda Secvalos sxva Wabu-

rRiliT. 
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cementis xsnaris asarev da mimwodebel mowyobilobebs unda SeeZlos cementis 

xsnaris mTels sistemaSi uwyveti cirkulirebis uzrunvelyofa da moculobisa 

da wnevis zusti kontroli. maT unda SeeZloT cementis xsnaris efeqturad Se-

zaveba da areva, misi miwodeba WaburRilSi gamudmebul uwyvet nakadad nebismi-

eri sasurveli wneviT cementaciisaTvis aucilebel maqsimalur wnevamde xarjiT 

50 l/wT. 

sacementacio tumboebi unda iyos mzardi Rrmulis tipis da unda SeeZloT sul 

mcire 50 l/wT cementis xsnaris tumbva. 

cementis xsnaris momrevebis minimaluri moculoba unda iyos 0.5 m3 da iyos meqa-

nikuri horizontalur frTebiani an, umjobesia iyos koloiduri maRalsiCqari-

ani centridanuli tumboiani tipis. amrevTan unda iyos sacementacio masalebis 

zusti mzomi mowyobilobebi, raTa SesaZlebeli iyos anarevis proporciebis 

saguldagulo kontroli. 

zumfi an Semkrebi cisternebi, minimaluri moculobiT 0.5 m3 unda iyos meqani-

kuri moqmedebis da imgvarad mowyobili, rom cementis xsnari iyos areuli da 

Sewonil mdgomareobaSi. cementis xsnari Semrevidan mTlianad unda Caicalos 

sarevSi, xolo sarevidan satumb seqciaSi 2.36 mm-iani saceris gavliT didi nawi-

lakebis mosacileblad. 

wyalsazomebi graduirebuli unda iyos litrebSi da litris meaTedebSi 

baipasis gareSe, raTa SesaZlebeli iyos wylis xarjis uSualod sarevSi gazo-

mva. wyalsazomis zeviT, wylis momwodebel xazs unda hqondes badisebri fi-

ltri gamwmendi sarqveliT, raTa qviSa da abraziuli nawilakebi ar moxvdes 

wyalsazomSi. 

damtkicebuli modelis manometrebi imgvarad unda iyos graduirebuli, rom fa-

ravdes diapazons 0-dan 1 n/mm2 (1000 kpa) da 0-dan 4.0 n/mm2 (4000 kpa). TiToeul sa-

cementacio danadgarze unda iyos saTanado raodenobis saTadarigo manometrebi. 

kontraqtors evaleba standartuli sakontrolo manometris mowodeba, romlis 

mixedviTac periodulad moxdeba yvela danarCeni manometris sizustisa da dama-

kmayofilebeli muSaobis Semowmeba. yvela manometri unda iyos danomrili 

identifikaciis mizniT. 

pakerebs unda SeeZloT sacementacio WaburRilebis efeqturad dagmanva dadge-

nil niSnulze da unda hqondeT maqsimaluri sacementacio wnevebis filtraciis 

gareSe GgaZlebis unari. gamosayenebeli pakeri unda iyos pnevmaturad ganSladi 

rezinis miliani tipis.  

gamoyenebuli iqneba ormiliani sacirkulacio sistema da yvela milis, kedlisa 

da SeerTebis Sida diametri ar unda iyos 25 mm-ze naklebi. Slangebsa da mimwo-

debel milebs unda SeeZloT cementaciisaTvis dadgenilze 50%-iT meti wnevis 

gaZleba. 
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WaburRilebSi cementis xsnaris misawodeblad aucilebelia sacementacio Tava-

kebi. Tavaks unda hqondes mimwodebelTan SemaerTebeli, aseve WaburRilebTan Se-

maerTebeli sarqveliTurT da ukuqceviTi mili sarqveliT. damontaJebuli unda 

iqnas damtkicebuli modelis ori manometri saTanado wnevis diapazonisaTvis. 

erTi daidgmeba miwodebis wnevis gasazomad tumboze, xolo meore - ukuwnevis 

gasazomad WaburRilze. 

kontraqtorma unda miawodos, daamontaJos, SeinarCunos da damakmayofileblad 

amuSavos sakomunikacio sistema sacementacio danadgarebsa da gasaburR Wabu-

rRilebs Soris, miuxedavad sacementacio ubnebis adgilmdebareobisa. 

kontraqtorma unda uzrunvelyos sakmarisi raodenobis teqnikuri personalis, 

operatorebis, muSebis, saTadarigo xelsawyoebis miwodeba, samuSaos TiToeuli 

fazis sworad da droulad Sesasruleblad. 

sacementacio mowyobilobebi unda iyos mobiluri da gvirabis zomis Sesaferisi.  

11.5 savele laboratoria  

kontraqtors unda hqondes samSeneblo ubnebze burRviT da sacementacio samuSa-

oebTan dakavSirebuli kvlevisa da testirebisaTvis specialurad aRWurvili mo-

biluri laboratoria. laboratoriaSi unda muSaobdnen gamocdili asistentebi, 

romlebic icnoben Cveulebrivi sacementacio testirebis teqnikas. 

garda Cveulebrivi laboratoriuli mowyobilobebisa, rogoricaa: saswori, Ru-

meli, wyalSeuRwevadobis mzomi, mricxveli da sxva, laboratorias unda hqo-

ndes: 

• mravalsiCqariani laboratoriuli miqseri; 

• marSis testis konusi; 

• sacerebis nakrebi wvrili masalis marcvlebis zomebis dasadgenad. 

• Cveulebrivi laboratoriuli minis WurWeli, maT Soris 1-litriani 

kolbebi da sinjarebi, Termometrebi da aerometrebi da aterbergis 

zRvris sazomi Wiqebi; 

• baroidis Skaliani narevis simkvrivis mzomi xelsawyo. 

inJiners unda hqondes laboratoriaSi Tavisufali Sesvlis, nebismieri kvlevis 

da gazomvis Catarebis ufleba, romelsac is saWirod miiCnevs. 
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kontraqtorma inJinris miTiTebiT unda moamzados da gamoscados sasinji nare-

vebi cementaciis dawyebamde sul mcire 28 dRiT adre. sacementacio narevebSi 

gamosayenebeli masalebi unda gamoicados im moTxovnebTan Sesabamisobis dadge-

nis mizniT, romlebsac iTvaliswinebs am nawilis Tavi "masalebi". testebi unda 

Catardes samuSaoebSi gamoyenebisaTvis SemoTavazebul cementis xsnaris nareve-

bze, raTa dadgindes konsistenciebi anarevSi, anarevis komponentebis praqtikuli 

Tanafardoba, Tavdapirveli da saboloo gamyarebis dro da sxva iseTi Tvise-

bebi, romelTac SeiZleba gavlena iqonion cementis xsnaris xarisxze. 

faqtobrivi cementaciis operaciebis dros kontraqtorma cementaciis Tanadro-

ulad unda Caataros testebi cementis xsnaris narevebze da diagramaze daita-

nos siblantis, daleqvis zRvrebis, kumSvisadmi simtkicis zRvris, cementaciisa-

Tvis dasaSvebi maqsimaluri siblantis sidideebi. testirebis sixSire unda iyos 

erTjeradi TiToeuli sacementacio samuSao ubnisaTvis an misaRebi kriteriume-

bis dakmayofilebamde. TumcaRa, Tuki adgili eqna cementis wyaros mniSvnelovan 

cvlilebas, sinjebis aReba da testireba unda ganmeordes, xolo axali anarevi 

unda daamtkicos inJinerma. 

11.6 sacementacio masalebi 

burRvebis, garecxvisa da hidravlikuri testirebisaTvis, agreTve cementis xsna-

ris anarevebis ingredientebis saxiT gamoyenebuli wyali unda iyos axali, su-

fTa da ar unda Seicavdes lamis, organuli materiis, tuteebis, mJavebis, mari-

lebis, zeTisa da sxva usufTaobis saziano raodenobebs. 

sacementacio anarevebSi gamoyenebuli unda iyos portland cementi. nawilakebis 

zoma unda iyos iseTi wvrili, rom 99.0%-ma gaiaros 74-mikronian sacerSi, xolo 

dafqvis siwminde ar iyos 3.500 sm2/g-ze naklebi. cementi ar unda Seicavdes 

gundebs (msxvil nawilakebs). 

Cementis sertifikati unda Seicavdes Semdeg monacemebs: 

1) cementis tipi; 

2) simtkice; 

3) dafqvis siwmindis sidide 

rodesac ki moxdeba cementis xsnaris anarevSi qviSis damateba, is unda Seica-

vdes sufTa, mkvriv da gamZle nawilakebs da ar unda Seicavdes Tixis natexebisa 

da dauSvebeli ucxo masalis fragmentebs. samuSaoebis warmoebis adgilis si-

axloves gamudmebiT unda iyos 5 m3 qviSis maragi. qviSa unda akmayofilebdes Se-

mdeg parametrebs: 
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sacris zoma (mm)       gamonaceris procentuli  
      odenoba (woniT) 

2.360 100 
1.800 95-100 
0.600 60-85 
0.300 30-50 
0.150 10-30 
0.075 0-5 

qviSis Semocmeba moxdeba savele laboratoriaSi arsebuli sacrebis 

saSualebiT. Semowmeba unda Sesruldes qviSis yoveli miwodebis dros. 

imisaTvis, rom cementis xsnaris anarevSi miRweuli iyos optimaluri simtkice, 

siblante, simkvrive, dekantacia, gamyarebis dro da jdena, kontraqtoris mier 

aucilebelia damtkicebuli minarevebis gamoyeneba. 

minarevebi unda iyos seriuli warmoebis. nebismier SemTxvevaSi cementis xsnaris 

anarevi unda Seicavdes maqsimum 1% superplastifikators, siblantisa da wylis 

Semcvelobis Sesamcireblad da suspenziis stabilizaciisaTvis. gamoyenebuli 

unda iqnas mxolod winaswari SemowmebiT damtkicebuli minarevebi, romelsac 

daamtkicebs inJineri. damamzadeblis sertifikatebi an garantiebi ar miiReba, 

rogorc romelime minarevis Sesaferisobaze kontraqtoris pasuxismgeblobisagan 

ganTavisuflebis safuZveli. 

kontraqtorma ise unda mouaros, Seinaxos da daicvas cementis da damatebebis 

maragebi, rom es masalebi ar gafuWdes an ar dabinZurdes. gafuWebuli an dabi-

nZurebuli masalebis gamoyeneba samuSaoebis Sesasruleblad dauSvebelia. 

11.7 cementis narevebi 

yvela cementis xsnari unda iyos stabiluri (erTgvarovani) da sqeli. zogierTi 

gansxvavebuli Sezavebis xsnari (SesaZloa damatebebiT, Tuki maTi gamoyenebis 

efeqtianoba damtkicebulia) momzaddeba adgilze, raTa misi cementis rZis 

gamoyofis, simtkicisa da siblantis mixedviT moiZebnos saukeTeso narevi.  

wyal/cementis proporcia 0.5 da 1.0 Soris mocemulia saorientaciod da Semdeg 

moxdeba misi Sejereba gamosayenebel masalebis Sesabamisad. rodesac laborato-

riuli cdebiT dadgindeba misaRebi parametrebis anarevi, es anarevi proeqtiT 

gaTvaliswinebuli yvela sacementacio samuSaosaTvis iqneba gamoyenebuli. 

gamosayenebeli narevia - narevi qviSa/cementis fardobiT 1:1. 

cementaciis samuSaoebis ganmavlobaSi sacementacio narevi Semowmebuli unda 

iyos orjer dReSi. narevis nimuSi unda iqnes aRebuli Semrevidan da Semdegi 

testebi unda Catardes: 
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1) simkvrive (cementis raodenobis dasadgenad) 
2) marSis siblante 
3) jdena (2 sT Semdeg) 

sacementacio narevis saproeqto maxasiaTeblebi aris Semdegi: 

 

 

 

 

cxrili 11-1: sacementacio xsnaris recepti 

siblantis sidide dadgindeba marSis konusis meSveobiT, xolo xvedriTi wona 

specialuri sasworiT (Mud Balance), API RP 13B procedurebis Sesabamisad. 

jdenis sidide dgindeba 1 litrian 6 sm diametris kolbaSi narevis dajdomis 

Semdeg xiluli wylis moculobis da dajdomamde narevis sruli moculobis 

mixedviT. 

testis Sedegebi unda Setanili iyos specialur formaSi. SerCeviTi Semowmebebi 

unda Sesruldes orjer dReSi meorad avzSi. 

Tu cementis narevi dayovndeba amrevSi 2 saaTze meti xniT, siblante unda 

gaizomos nerevis gamoyenebis win: Tu siblantis maCvenebeli aRemateba 

maqsimalur dasaSveb sidides narevi unda gadaiyaros. gadasayreli narevi unda 

daiyaros specialur Semgrovebelze da gatanili iqnas gvirabidan. adgili da 

mowyobiloba Sesabamisad unda iqnas garecxili. 

11.8 Sesruleba 

A – zogadi nawili 

burRvebisa da cementaciis SemoTavazebuli programa winaswaria. inJineri ufle-

bas itovebs gazardos an Seamciros burRvebisa da cementaciis programis nebi-

smieri nawili, Tuki konkretul pirobebSi amis saWiroeba iqneba. 

kontraqtorma unda miawodos sakmarisi raodenobis satumbi da sasawyobo si-

mZlavreebi, raTa uzrunvelyos TiToeul sacementacio ubanze yvela sacementa-

cio samuSaosaTvis aucilebeli wylis maragis uwyveti miwodeba. mimwodebel mi-

lebSi wylis minimaluri wneva unda iyos 0.35 n/mm2.  

narevis Semadgenloba narevis maxasiaTeblebi 

wyal/cementis 

fardoba 

qviSa/cementis 

fardoba 

xvedriTi 

wona 

marSis 

siblante 

jdena 2 sT. 

Semdeg 

0.5-1.0 1.0 1.5-2.0 gauvaloba max 5% 
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efeqtiani da damakmayofilebeli muSaobis uzrunvelyofis mizniT kontraqtorma 

unda daiqiravos kompetenturi da gamocdili burRvebisa da cementaciis 

zedamxedvelebi, romlebic Seasruleben inJinris miTiTebebs da gaakontroleben 

samuSaos Sesrulebas. 

burRvebis, cementaciis da garecxvisa dros kontraqtorma unda Seinaxos 

betonis da kldis zedapirebi zeTis, sapoxis, saburRi Slamis, cementis xsnaris, 

cementis, Warbi wylisa da sxva narCenebisagan gasufTavebul mdgomareobaSi. am 

nawilSi aRwerili samuSaoebis warmoebis procesSi kontraqtorma yovelTvis 

unda daicvas yvela Ria WaburRili amovsebisagan an masSi zeTis, sapoxis, bu-

rRvis Slamis, cementis xsnarisa da narCenebis moxvedrisagan. TiToeul ubanze 

samuSaoebis damTavrebis Semdeg ubnidan wasvlamde kontraqtori gaasufTavebs 

teritorias da gaitans mTel nagavs. 

dauSvebelia saburRi StangisaTvis SemamWidroebeli sagozavis, plastikuri an 

zeTovani sapoxis gamoyeneba. inJinris werilobiTi Tanxmobis gareSe dauSvebe-

lia romelime tipis saburRi xsnaris damatebebis gamoyeneba. 

fuZisa da kldis masivis mdgomareobis Sesaxeb codnisa da saTanado gamocdile-

bis miRebis Sedegad SesaZloa garkveulad Seicvalos burRvisa da cementaciis 

xerxebi. kontraqtors moeTxoveba inJinris instruqciiT Secvalos operaciebi 

amgvari modifikaciebis Sesabamisad. zogierT adgilebze SeiZleba agreTve wa-

rmoiSvas WaburRilebis teleskopuri xerxiT gaburRvis aucilebloba. 

rogorc brunviTi, aseve dartymiTi burRvebis (sakonsolidacio cementacia) 

Catareba cementaciisTvis moiTxoveba gvirabidan sxvadasxva kuTxiT, maT Soris 

vertikalurad aRmavali mimarTilebiT. 

yvela WaburRili unda guldasmiT gamoirecxos da gasufTavdes saburRi wylis 

WaburRilSi gaSvebiT, vidre WaburRilidan SedarebiT sufTa saburRi xsnari ar 

daiwyebs amosvlas. 

yvela WarubRili unda iyos gaWedvisagan daculi. gaWedili WaburRilebi ko-

ntraqtoris xarjiT xelaxla unda gaiburRos da gasufTavdes. 

Tu sxva ram ar iqna miTiTebuli, WaburRilebi ar unda gadaixaros saproeqto 

mimarTulebidan saproeqto sigrZis 2%-ze metad. 

yvela WaburRili unda gaburRos dadgenil adgilze 250 mm-is sizustiT. ori-

entacia 10-is sizustiT unda iyos daculi. Tu raime mizeziT WaburRilis daxri-

lobis an orientaciis sizuste ar iqna daculi da ar akmayofilebs misTvis da-

dgenil daniSnulebas, kontraqtorma unda gamoasworos cdomileba an gaburRos 

axali WaburRili inJinrisaTvis misaRebi parametrebiT. 
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galereis iatakidan gaburRili nebismieri sacementacio an dawnevis mosaxsneli 

WaburRilis gaburRvisa da gamorecxvis damTavrebisTanave kontraqtorma Wabu-

rRilebs dauyovnebliv unda daados saTanado mosaxsnel-saxSobiani (xis an pla-

stikuri) xufebi da daicvas WaburRilebi Slamis an sxva ucxo masalis moxve-

drisagan. yvela sacementacio an dawnevis momxsneli WaburRili, romelic dazi-

andeba cementaciamde an muxla milyelis dayenebamde, unda gamoiwmindos an ko-

ntraqtorma unda gaburRos sxva WaburRili. 

sacementacio an dawnevis momxsneli WaburRilebi ar unda gaiburRos meore Wa-

burRilidan 12 metris radiusSi, romlis cementaciac mimdinareobs an romlis 

cementaciac moxda ukanaskneli 24 saaTis ganmavlobaSi. 

B – burRva sakontaqto cementaciisTvis 

WaburRilebis gaburRvis adgili, Tanmimdevroba, orientacia, daxriloba da si-

Rrme unda iyos iseTi, rogorc es naxazebzea miTiTebuli an unda Seesabamebodes 

inJinris mier dawesebul moTxovnebs. 

sakontaqto cementaciisTvis burRva SesaZloa ganxorcieldes dartymiTi tipis 

danadgariT, romelic aRWurvili unda iyos mudmivi garecxvis meqanizmiT 

saburRi Stangis bolos. 

C – saZiebo burRva 

kontraqtorma betonSi, kldeSi an gamyarebul cementis xsnarSi unda gaburRos 

saZiebo WaburRilebi nebismieri daxrilobiT, romelsac miuTiTebs inJineri. 

ufro metic, inJineri gansazRvravs saZiebo burRvebis raodenobasa da 

saWiroebas. 

dauSvebelia wylis garda saburRe xsnaris an romelime sxva saburRi siTxis ga-

moyeneba kernis amoRebisas. 

rodesac inJineri moiTxovs kernis amoRebas, kontraqtorma unda Seagrovos ke-

rnebi da moaTavsos xis yuTebSi swori TanmimdevrobiT da xis etiketebze dasa-

xelebasTan erTad yovelTvis miuTiTos WaburRilSi gazomili manZilebi. yuTSi 

unda moTavsdes mxolod erTi WaburRilidan amoRebuli kernebi. dasaxelebis 

aRniSvna, WaburRilis nomeri da siRrme unda waeweros yuTebs, saxuravi mWi-

drod unda iyos morgebuli kernis Sesanax yuTze, xolo yuTebi gatanil unda 

iqnas inJinris mier miTiTebul, obieqtTan axlos mdebare teritoriaze. 

moTxovnili kernis maqsimaluri amoReba da im SemTxvevaSi, Tu aRiniSneba kernis 

dablokva burRis moqmedebidan gamomdinare, kerni dauyovnebliv unda iqnas mo-

cilebuli WaburRilidan, miuxedavad imisa, Tu ra siRrmeze moxda Casvla. 

saZiebo WaburRilebs Cautardeba wylis dawneviT testireba da dacementdeba, 

Tuki amas moiTxovs inJineri. 
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kontraqtorma inJiners unda gauwios yovelgvari saWiro daxmareba da miawodos 

saSualebebi lokaluri testebis, WaburRilis fotoaparatiT Semowmebis an ge-

ofizikuri testirebis Casatareblad SerCeul saZiebo WaburRilebSi, Tuki amas 

moiTxovs inJineri. 

D - cementacia 

sacementacio WaburRilebis cementacia ar unda moxdes inJinris nebarTvis ga-

reSe manamde, vidre sacementacio WaburRilidan 12 m-is radiusSi betonis/to-

rkretbetonis dagebidan da gamyarebidan ar gaivlis 5 dRe. 

ramdenadac praqtikulad SesaZlebelia, cementaciis xsnaris uwyvet nakadad 

miwodeba unda SenarCundes moTxovnili wnebiT, xolo sacementacio 

mowyobilobebi unda muSaobdes ise, rom cementaciis mTeli operaciis manZilze 

uzrunvelyofili iyos uwyveti da efeqturi funqcionireba. 

Tu erTi WaburRili SeuerTda meores xsnaris miwodebis procesSi, cementis 

xsnari gamoSvebuli unda iqnas meore WaburRilidan manamde, sanam xsnari ar ga-

xdeba im konsistenciisa, rogoricaa mowodebuli xsnari. meore WaburRili Se-

mdeg unda daixufos da kombinirebuli WaburRilebi unda moeqces dawnevis qveS. 

mas Semdeg, rac moxdeba pirveli WaburRilis cementacia, yvela danarCeni Wabu-

rRili Tanmimdevrulad unda miuerTdes sacementacio koleqtors, raTa isini 

moeqcnen sruli wnevis zemoqmedebis qveS. 

cementacia unda Sewydes, rodesac manometrebi daafiqsireben wnevis uecar va-

rdnas an rodesac cementis xsnaris Sewova mkveTrad gaizrdeba an rodesac 

arsebobs wanacvlebis, rRvevis an filtraciis raime niSani. SesaZloa saWiro ga-

xdes damatebiTi WaburRilebis gaburRva da cementacia sahermetizacio napra-

lebis siaxloves, romlebic SeiZleba darCeniliyo sacementacio operaciis Se-

wyvetiT WaburRilebis naadrevi gaWedvis gamo. 

nebismier siRrmeze efeqturi wneva unda iTvaliswinebdes hidrostatikur dawne-

vas, gamowveuls WaburRilSi cementis xsnaris woniTa da wylis ukuwneviT. 

cementis xsnari unda iyos sqeli stabiluri suspenzia, erTnairi cementaciis 

mTeli procesisaTvis da cementis xsnaris ramdenime narevze laboratoriuli 

testebis srulyofili seriis Semdeg masSi wylisa da cementis proporcia (wo-

niT) unda iyos 1:1-dan 0.5:1-mde diapazonSi. Sesamowmebeli parametrebia: 

1) xelT arsebuli cementis simsxo; 

2) sxvadasxva minarevebi (mag: intraplasti, intrakriti, reobildi, sika-

menti da a.S.) sxvadasxva procentuli wiliT (bentonitis gareSe); 

3) TiToeuli cementis xsnaris suspenziis xvedriTi wonis, marSis 

savaraudo siblantis, 2 saaTis Semdeg jdenis, SeWidulobis, Tavdapi-

rveli da saboloo gamyarebis drois. 
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cementis xsnaris saboloo Sedgeniloba unda daamtkicos inJinerma.  

rodesac dawneva ar iqmneba sqeli (e.i. wylisa da cementis woniT 0.6:1-ze naklebi 

proporciis mqone) an qviSis Semcveli cementis xsnariT cementaciis Semdegac, 

mizanSewonilia cementaciis Sewyveta, rogorc ki xarji miaRwevs winaswar da-

dgenil miRebis zRvars. amgvari WaburRilebis siaxloves unda gaiburRos da 

dacementdes damatebiTi WaburRilebi. 

yvela sacementacio WaburRili unda Seivsos cementis xsnariT. unda moxdes mi-

nimum 25 mm diametris mimwodebeli milis CaSveba WaburRilis fskerze. cementis 

xsnari unda Caitumbos mimwodebel milSi, vidre igi WaburRilidan ar daiwyebs 

amosvlas. Semdeg mimwodebeli mili nel-nela unda iqnas amoRebuli Catumbvis 

mimdinareobasTan erTad. Tu Tavdapirveli gamagrebis Semdeg adgili eqna ceme-

ntis dajdomas, WaburRilebi kvlav unda Seivsos cementis xsnariT. 

sacementacio operaciis gagrZelebamde kontraqtorma unda moaxdinos kldis an 

betonis zedapirze nebismieri filtraciis adgilis plastikuri masaliT amo-

vseba, mSrali nareviT an saxSobiT dagmanva.  

cementis ufro maRali miRebis adgilebSi SeiZleba saWiro gaxdes xsnarSi qvi-

Sis damateba, qviSis dasaSvebi proporcia Cveulebriv ar unda aRematebodes 2 

wil qviSas 1 wil cementze, romelic Seicavs damtkicebul plastifikators. 

cementis xsnari, romelTa Casxma ver moxerxdeba arevidan 2 saaTis ganmavlo-

baSi, unda gadaiyaros. 

F – sakontaqto cementacia gvirabSi galereebis mopirkeTebis garSemo 

sakontaqto cementacia rogorc wesi unda Catardes dabali dawnevis kontaqtiT 

(maqsimum 5 bari) betonis mopirkeTebasa da kldes Soris betoniT mopirkeTebul 

gvirabebSi. 

gvirabis ubnebze iq, sadac mudmivi sayrdenebi iqna gakeTebuli miwis 

samuSaoebis dros, sivrce kldis zedapirsa da sayrdenebs Soris unda amoivsos 

sakontaqto cementaciiT inJinris mier miTiTebul adgilebSi. 

sakontaqto cementacia unda Catardes dabali dawneviT da unda gagrZeldes ma-

nam, sanam yvela sicariele ar amoivseba, Tu sxva ram ar aris miTiTebuli inJi-

nris mier. cementaciis dros haerisa da wylis gamosaSvebi saventilacio milebi 

unda Caidos inJinris mier miTiTebul da damtkicebul adgilebSi. 

mas Semdeg, rac romelime WaburRilis cementacia dasruldeba, wnevis SenarCu-

neba unda moxdes Camketi onkaniT an sxva Sesaferisi mowyobilobiT, vidre ceme-

ntis xsnari ar gamagrdeba. 
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Sesamowmebeli cementacia unda Catardes inJinris mier miTiTebul adgilebSi, 

raTa Semowmdes, rom sicarieleebi sruladaa amovsebuli cementiT. CaiTvleba, 

rom cementacia damakmayofilebel donezea Catarebuli, Tu  xerxdeba wnevis 

sul mcire 5 wuTiT SenarCuneba cementis Semdgomi miRebis gareSe. 

gvirabebis garSemo mdebare kldis sakontaqto cementacia unda Catardes naxa-

zebze naCvenebis an inJinris miTiTebebis Sesabamisad. 

uSualod cementaciamde, sacementacio WaburRilebi guldasmiT unda gamoire-

cxos (Tu kldis Tvisebebi amis saSualebas iZleva) dawneviT, vidre ukan dabru-

nebuli wyali ar iqneba sufTa, da gamoicados wneviT. 

cementaciis danadgaris mimdebare WaburRilebi cementaciis operaciebis dros 

unda darCes Ria, raTa gaadvildes arsebuli jibeebidan mimdebare kldeSi ha-

erisa da wylis gadineba. iq, sadac romelime WaburRilis gaburRvisas, aRmo-

Cndeba, rom cementis xsnari gamoedineba mimdebare WaburRilebidan an ama Tu im 

saxis napralebidan, aseTi Ria adgilebi unda droebiT daixuros sacobiT an 

plastikuri masaliT. 

wnevis uecari vardnis an cementis miRebis uecari gazrdis dros cementaciis 

operaciebi droebiT unda SeCerdes, vidre naprali an Riobi, romlis gamoc wa-

rmoiSva es danakargebi, ar moiZebneba da amoivseba plastikuri masaliT. am 

drois ganmavlobaSi WaburRili gamudmebiT unda irecxebodes, raTa Tavidan 

iqnas acilebuli cementis naadrevi gamkvriveba, rac daabrkolebs cementaciis 

gagrZelebas. Tu wnevis amgvari vardna an cementis miRebis gazrda gamowveulia 

fenis hidravlikuri gawyvetiT, cementaciis wneva unda Semcirdes. 

Tu zedapiruli cementis gaJonvebis lokalizeba da plastikuri masaliT warma-

tebiT amovseba an wnevis vardnis mizezis dadgena ver moxerxda 1 saaTis ganma-

vlobaSi, maSin WaburRilis gamorecxva unda Sewydes da kldovan warmonaqmnSi 

arsebul cements unda dascaldes gamagreba 24 saaTis ganmavlobaSi. gamagrebis 

Semdeg WaburRili isev unda gaisinjos da Cautardes cementacia. Tu WaburRili 

an safexuri ar Rebulobs cementis xsnars, maSin WaburRili xelaxla unda ga-

iburRos an inJinris miTiTebiT unda Caenacvlos sxva WaburRiliT. 

Tu cementaciis dros WaburRilebs Soris aris kavSiri, maSin kontraqtorma an 

unda daayenos pakerebi urTierTdakavSirebul WaburRilebSi, romlebidanac da-

grovili haeri xSirad unda gamoidevnos da gagrZeldes erTi meoris miyolebiT 

WaburRilebis cementacia, an dakavSirebul WaburRilebSi erTdroulad Caata-

ros cementacia dawneviT. 

cementaciis damTavrebis Semdeg pakerebi unda darCes WaburRilSi, xolo wneva 

unda SenarCundes, vidre cementis xsnari ar miaRwevs Tavdapirveli gamyarebis 

mdgomareobas. 
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wylis dawneviT Semowmebis Sedegebi da cementaciis Semdeg miRebuli sxva info-

rmacia gamoyenebuli iqneba imis dasadgenad, damakmayofileblad Sesrulda Tu 

ara cementacia yvela samuSao ubanze, Tu aucilebelia damatebiTi cementaciis 

Catareba calkeul WaburRilebSi. nebismier monakveTze cementaciis samuSaoebis 

nebismier etapze Sewyveta moxdeba inJinris gadawyvetilebis mixedviT. 

11.9 gazomva da gadaxda 

burRvebis, wylis dawneviT gamocdis, sinjebis aRebisa da cementaciis raodeno-

bis gaangariSebebi, romelic mocemulia xarjTaRricxvaSi, kontraqtorma unda 

miiRos saorientaciod misi satendero winadadebis momzadebisTvis da ara ro-

gorc zusti miTiTeba samuSaos odenobaze. 

TiToeuli asanazRaurebeli punqtis raodenoba Seicvleba samuSaoebis Sesrule-

bis procesSi aRmoCenili pirobebis Sesabamisad. kontraqtors ar miecema xa-

rjTaRricxvaSi miTiTebul erTeul fasze meti anazRaureba sacementacio Wabu-

rRilebis raodenobisa da sigrZis, STanTqmuli masalis raodenobis Secvlis mi-

zeziT, inJinris moTxovnis Sesabamisad cementaciis adgilis, gruntis damuSave-

bis, betonis dagebis an sxva samuSaoebis gamo cementaciis Catarebis drois Se-

cvlis mizeziT.  

SemdgomSi aq miTiTebuli erTeulis fasebi burRvebisaTvis gavrceldeba ro-

gorc dartymiT, aseve brunviT burRvebze. 

cementaciis samuSaoebis anazRaurebis mizniT gazomva da anazRaureba iwarmoebs 

calke "cementis CasxmisTvis" da calke "sacementacio masalebisTvis". 

cementis Casxmis erTeuli fasi unda moicavdes muSaxelis, aRWurvilobis, gada-

muSavebis, arevis, WaburRilze mimagrebis (sadac mizanSewonilia), cementis xsna-

ris ineqciis, WaburRilebis daxurvisa da gawmendis (da sxvaTa) saerTo Rirebu-

lebas da damoukidebeli unda iyos ineqcirebuli masalebis moculobisagan an 

wonisagan.  

sacementacio masalebis erTeuli fasebi moicavs, magram ar Semoifargleba miwo-

debis, CatvirTvis, transportirebis, Senaxvisa da testirebis saerTo Rirebule-

biT. 
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11.9.1 burRva 

A – burRva sakontaqto cementaciasTvis 

betoniT mopirkeTebamde an mis Semdeg sakonsolidacio cementaciisaTvis nebi-

smieri masalis gamWolad Sesrulebuli burRvebisaTvis anazRaurebis 

gaangariSeba moxdeba naxazebze naCveneb an obieqtze inJinris mier miTiTebul 

adgilebSi gaburRili WaburRilebis sigrZis mixedviT. gadaxda iwarmoebs xa-

rjTaRricxvaSi grZiv metrze Setanili  erTeuli fasis mixedviT, romelic mo-

icavs WaburRilebis gaburRvisa da gamorecxvisaTvis, cementaciamde WaburRile-

bis dauzianebel mdgomareobaSi SenarCunebis, cementaciis damTavrebisa da 

mSrali saduRabe nareviT Sevsebis Semdeg WaburRilebis Waurebis gafarToebis 

an xelaxali gaburRvisaTvis gamoyenebuli Sromis, mowyobilobebisa da masalis 

saerTo Rirebulebas. 

iq, sadac aucilebelia burRvebis Catareba konstruqciuli betoniT mosaxvis Se-

mdeg, gaburRili WaburRilis sigrZis gazomvisas gaTvaliswinebuli unda iyos 

mosaxvis Teoriuli sisqe, miuxedavad imisa, WaburRili  mosaxvis gamWolad Tu 

sxva saSualebiT iqna gaburRili. 

rodesac Catardeba mravalsafexuriani cementaciisaTvis WaburRilis 

Tanmimdevruli gaburRva, anazRaurebis daangariSeba moxdeba mxolod kldeSi an 

betonSi realurad gaburRili WaburRilis mTliani sigrZis mixedviT. nebismieri 

ganmeorebiTi burRva, romelTa Sesrulebac aucilebeli Seiqna imis gamo, rom 

kontraqtorma cementis xsnaris gamyarebamde ar gamowminda WaburRili cementi-

sgan, Catardeba kontraqtoris xarjiT. 

B – saZiebo WaburRilebis burRva (kernis amoRebiT) 

saZiebo WaburRilebis gaburRvisaTvis anazRaurebis normireba moxdeba inJinris 

mier miTiTebul adgilebSi gaburRili sxvadasxva diametris WaburRilebis si-

grZis mixedviT. gadaxda moxdeba xarjTaRricxvaSi Setanili sxvadasxva diame-

tris WaburRilebis TiToeuli grZivi metrisaTvis dadgenili erTeulis fasis 

Sesabamisad, rac moicavs WaburRilebis brunviTi burRvebisa da kernis amoRebi-

saTvis daxarjuli Sromis, mowyobilobebisa da masalebis mTlian Rirebulebas. 

C – gamonaklisebi - burRvebi  

damatebiTi gaangariSeba anazRaurebisaTvis an anazRaureba ar iwarmoebs Semde-

gisTvis: 

1) gamWoli burRvebi liTonis konstruqciebSi, armaturaSi da liTonis 

mosaxvaSi; 

2) sacementacio milebis montaJi da demontaJi; 
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3) betonis mosaxvaSi WaburRilebis gafarToeba an xelaxali gaburRva 

mSrali duRabis narevis Casxmis, agreTve, miwodebis da Casxmis mizniT; 

4) WaburRilebi, romlebic blokirebulia da maTi gamoyeneba SeuZlebe-

lia gamonamuSevarSi Camoqcevis, dakarguli saburRi Stangebis, pakere-

bis, an sxva dabrkolebebis (mag. armaturis) moxvedris gamo da  maT 

nacvlad axali WaburRilebis gaburRva. 

11.9.2  cementis xsnaris Casxma 

A – sakontaqto cementacia 

anazRaurebis calke gaangariSeba da anazRaureba iwarmoebs sacementacio Wabu-

rRilebTan gakeTebuli SeerTebisTvis da cementis xsnaris CasxmisaTvis. 

sacementacio WaburRilebTan SeerTebebis anazRaurebis gaangariSeba moxdeba sa-

cementacio WaburRilebSi gamoyenebuli pakerebis raodenobis mixedviT. es gada-

xda iwarmoebs yovelTvis, rodesac cementis dakavSireba xdeba WaburRilTan, mi-

uxedavad Catumbuli cementis odenobisa. 

B – napralebis cementacia 

damatebiTi anazRaurebis gaangariSeba da gadaxda ar moxdeba napralebis ceme-

ntaciisaTvis da amitom misi Rirebuleba gaTvaliswinebuli unda iqnas konstru-

qciuli betoniT mosaxvisaTvis dadgenil erTeul fasSi. 

11.9.3 sacementacio masalebi 

A - cementi 

anazRaurebis gaangariSeba da gadaxda cementaciisaTvis daxarjuli cementi-

sTvis moxdeba sxvadasxva mocemuli sacementacio narevebisaTvis  damtkicebuli 

cementis wonis mixedviT. 

gadaxda iwarmoebs erTeuli metruli tonis erTeulis fasis mixedviT, romelic 

Setanilia xarjTaRricxvaSi, da iTvaliswinebs miwodebis, transportirebis, Se-

naxvis, arevis, aseve yvela dadgenil moTxovnasTan Sesabamisobis uzrunvelyo-

fis mTlian Rirebulebas. 

B - qviSa 

qviSisaTvis anazRaurebis gaangariSeba moxdeba amrevi danadgaris monacemebis 

aRricxviT an inJinris mier damtkicebuli sxva saSualebiT dadgenili im masa-

lebis wonis mixedviT, romlebic Seicaven saSualo raodenobis bunebriv wyals. 

gadaxda iwarmoebs  xarjTaRricxvaSi TiToeuli masalis  metruli tonisaTvis 

Setanili erTeuli fasiT. 
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C – minarevebi 

minarevebisTvis anazRaurebis gaangariSeba moxdeba sacdeli narevebis etapze 

dadgenili SeTanxmebuli  dozebis wonis an moculobis an maTi damtkicebuli 

modifikaciebis mixedviT. 

gadaxda iwarmoebs erTeulis fasiT xarjTaRricxvaSi Setanil TiToeul kilo-

gramze an litrze, rac moicavs miwodebis, transportirebis, Senaxvisa da 

dispersiis saerTo Rirebulebas. 

D – gamonaklisebi - cementacia 

damatebiTi anazRaurebis gaangariSeba an gadaxda ar iwarmoebs Semdegi -

samuSaoebisaTvis: 

1) sacdeli anarevebis momzadeba da gamocda; 

2) sacementacio masalebi, gamoyenebuli betoniT an foladiT mopi-

rkeTebuli gvirabis TaRis, Saxtis da Rrmulis sakontaqto ceme-

ntaciisaTvis; 

3) narevSi gamoyenebuli sacementacio masalebi, romlebic momzadda 

ineqciamde erTi saaTiT adre, an romlebic daikarga araswori mo-

vlis Sedegad an dawunebuli iqna araswori arevis gamo; 

4) wylis miwodeba da ineqcia; 

5) cementaciis procesSi filtraciis adgilebis daxSoba an plasti-

kuri masaliT amovseba; 

6) cementaciis dros sadrenaJo da piezometrebis sistemis, Tuki aseTi 

arsebobs, dacva; 

7) cementaciis dros saWiro sakomunikacio saSualebebi; 

8) WaburRilebis daxurva dadgenili wesiT da gasufTaveba; 

9) sacementacio samuSaoebis mimdinareobis aRricxvisa da angariSebis 

momzadeba da wardgena. 

 

 

 


